This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representation of 
The original documents submitted by the appHcant. 

Defects in the images may include (but are not Hmited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



P€T 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY..(PCT) 



(Si) International Patent Classification ^ : 

C12N 15/12, C07K 14/47, C12Q ^68, 
A61K 39/395, GOIN 33/68, 33/574, C07K 
16/30, C12N' 15/62, 5/02 11 A61P 35/DQ 



A2 



(11) IntemaUonal PublicaUon Number: WO 00/04149 

(43) International Publication Date: 27 January 2000 (27.01.00) 



(21) International Application Number: PCT/US99/I5838 

(22) Intemaliunal Filing Date: 14 July 1999 (14.07.99)'" 



(30) Priority Data: 






09/1 15,453 


14 July 1998 (14.07.98) 


US 


09/1 16,134 


14 July 1998 (14.07.98) 


US 


09/159,822 


23 September 1998 (23.09.98) 


US 


09/159,812 


23 September 1998 (23.09.98) 


US 


09/232,880 


15 January 1999 (15.01.99) 


US 


09/232,149 


15 January 1999 (15.01.99) 


US 


09/288,946 


9 April 1999 (09.04.99) 


us 



(71) Applicant: CORIXA CORPORATION [US/US]; Suite 200. 

1124 Columbia Street, Seattle, WA 9S104 (US). 

(72) Inventors: DILLON, Davin, Clifford; 21607 N.E. 24th Street, 

Redmond, WA 98053 (US). HARLOCKER, Susan, Louise; 
6203 20th Avenue N.W., Seattle, WA 98107 (US). YUQIU, 
Jiang; 5001 Soulh 232nd Street. Kent, WA 98032 (US). XU, 
Jiangchun; 15805 S.E. 43rd Place, Bellevue, WA 98006 
(US). MITCHAM, Jennifer, Lynn; 16677 Northeast 88th 
Street, Redmond. WA 98052 (US). 



(74) Agents: MAKI. David. J. et al.; Seed and Berry LLP, 6300 
Columbia, 701 Fifth Avenue, Seattle. WA 98104-7092 
(US). 



(81) Designated States: AE, AL. AM, AT. AU, AZ, BA. BB. BG, 
BR. BY, CK, CH, CN. CU, CZ. DE, DK. EE, ES, PI, GB, 
GD, GE. GH, GM, HR, HU, ID, IL. IN, IS, JP, KE, KG, 
KP, KR, KZ, LC, LK, LR, LS. LT. LU, LV, MD. MG, MK, 
MN, MW. MX. NO. NZ, PL. PT. RO. RU. SD, SE, SG, SI. 
SK, SL, TJ, TM, TR, TT, UA. UG, UZ, VN, YU, ZA, ZW, 
ARIPO patent (GH, GM, KE, LS, MW, SD, SL, SZ, UG, 
ZW), Eurasian patent (AM. A2, BY, KG, KZ, MD, RU, TJ, 
TM), European patent (AT. BE. CH, CY. DE. DK. ES PI 
PR, GB. GR, IE, FT, LU, MC. NL. PT, SE). OAPI patent 
(BF, BJ. CF, CG, CI, CM. GA, GN. GW. ML, MR, NE. 
SN, TD, TG). 



Published 

Without international search report and to be republished 
upon receipt of that report. 



(54) Title: COMPOSITIONS AND METHODS FOR THERAPY AND DIAGNOSIS OF PROSTATE CANCER 
(57) Abstract 

Compositions and methods for the therapy and diagnosis of cancer, such as prostate cancer, are disclosed. Compositions may 
compri.sc one or more prostate tumor proteins, immunogenic portions thereof, or polynucleotides that encode such portions. Altematively 
a therapeutic composition may comprise an antigen presenting cell that expresses a prostate tumor protein, or a T cell that is specific fo^ 
cells expressmg such a protein. Such compositions may be used, for example, for the prevention and treatment of diseases such as prostate 
cancer. Diagnostic methods based on delecting a prostate tumor protein, or mRNA encoding such a protein, in a sample arc also provided 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


A Ibuita 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Ausmlia 


GA 


Gabon 


LV 


Lalvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TO 


Chad 


BA 


Bosiiiii anj Her/cguvina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The forraer Yugoslav 


TM 


Turlanciiisian 


BF 


Burkina Faso 


CR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BC 


Bulgaria 


IIU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


L'A 


Ukiafaie 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


L'G 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


IP 


Japan 


NE 


Niger 


VN 


Vict Nam 


CC 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


Ol 


Switzerland 


KG 


Kyrjyzstan 


NO 


Norway 


zw 


Zimbabwe 


a 


Ca<c dTviiire 


KP 


Democraiic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Ponugal 






cu 


Cuba 


KZ 


Kazakslan 


KO 


Romania 






cz 


Czech Republic 


LC 


Saint I^cii 


RU 


Rtissian Federation 






DE 


Germany 


LI 


Liechter^stein 


SO 


Sudan 






DK 


Denmark 


LK 


Sri L-anha 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







wo 00/04149 



1 



PCT/US99/15838 



COMPOSITIONS AND METHODS FOR THERAPY AND 
DIAGNOSIS OF PROSTATE CANCER 

TECHNICAL FIELD 

The present invention relates generally to therapy and diagnosis of cancer, 
such as prostate cancer. The invention is more specifically related to polypeptides 
comprising at least a portion of a prostate tumor protein, and to polynucleotides encoding 
such polypeptides. Such polypeptides and polynucleotides may be used in vaccines and 
pharmaceutical compositions for prevention and treatment of prostate cancer, and for the 
diagnosis and monitoring of such cancers. 

BACKGROUND OF THE INVENTION 

Prostate cancer is the most common form of cancer among males, with an 
estimated incidence of 30% in men over the age of 50. Overwhelming clinical evidence 
shows that human prostate cancer has the propensity to metastasize to bone, and the disease 
appears to progress inevitably from androgen dependent to androgen refractory statius, leading 
to increased patient mortality. This prevalent disease is currently the second leading cause of 
cancer death among men in the U.S. 

In spite of considerable research into therapies for the disease, prostate cancer 
remains difficult to treat. Commonly, treatment is based on surgery and/or radiation therapy, 
but these methods arc ineffective in a significant percentage of cases. Two previously 
identified prostate specific proteins - prostate specific antigen (PSA) and prostatic acid 
phosphatase (PAP) - have limited therapeutic and diagnostic potential. For example, PSA 
levels do not always correlate well with the presence of prostate cancer, being positive in a 
percentage of non-prostate cancer cases, including benign prostatic hyperplasia (BPH). 
Furthermore, PSA measurements correlate with prostate volume, and do not indicate the level 
of metastasis. 

In spite of considerable research into therapies for these and other cancers, 
prostate cancer remains difficult to diagnose and treat effectively. Accordingly, there is a 
need in the art for improved methods for detecting and treating such cancers. The present 
invention fulfills these needs and further provides other related advantages. 

SUMMARY OF THE INVENTION 

Briefly stated, the present invention provides compositions and methods for 
the diagnosis and therapy of cancer, such as prostate cancer. In one aspect, the present 
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invention provides polypeptides comprising at least a portion of a prostate tumor protein, or a 
variant thereof. Certain portions and other variants are immunogenic, such that the ability of 
the variant to react with antigen-specific antisera is not substantially diminished. Within 
certain embodiments, the polypeptide comprises at least an immunogenic portion of a 
prostate tumor protein, or a variant thereof, wherein the tumor protein comprises an amino 
acid sequence that is encoded by a polynucleotide sequence selected from the group 
consisting of: (a) sequences recited in any oneofSEQID NOs:l-lll, 115-171, 173-175, 177, 
179-305, 307-315, 326, 328, 330, 332-335, 340-375, 381, 382 or 384-472; (b) sequences that 
hybridize to any of the foregoing sequences under moderately stringent conditions; and (c) 
complements of any of the sequence of (a) or (b). In certain specific embodiments, such a 
polypeptide comprises at least a portion, or variant thereof, of a tumor protein that includes an 
amino acid sequence selected from the group consisting of sequences recited in any one of 
SEQ ID NO: 112-114, 172, 176, 178, 327, 329, 331, 336, 339, 376-380 and 383. 

The present invention further provides polynucleotides that encode a 
polypeptide as described above, or a portion thereof (such as a portion encoding at least 15 
amino acid residues of a prostate tumor protein), expression vectors comprising such 
polynucleotides and host cells transformed or transfected with such expression vectors. 

Within other aspects, the present invention provides pharmaceutical 
compositions comprising a polypeptide or polynucleotide as described above and a 
physiologically acceptable carrier. 

Within a related aspect of the present invention, vaccines are provided. Such 
vaccines comprise a polypeptide or polynucleotide as described above and a non-specific 
immune response enhancer. 

The present invention further provides pharmaceutical compositions that 
comprise: (a) an antibody or antigen-binding fragment thereof that specifically binds to a 
prostate tumor protein; and (b) a physiologically acceptable carrier. 

Within fiirther aspects, the present invention provides pharmaceutical 
compositions comprising: (a) an antigen presenting cell that expresses a polypeptide as 
described above and (b) a pharmaceutically acceptable carrier or excipient. Antigen 
presenting cells include dendritic cells, macrophages, monocytes, fibroblasts and B cells. 

Within related aspects, vaccines are provided that comprise: (a) an antigen 
presenting cell that expresses a polypeptide as described above and (b) a non-specific immune 
response enhancer. 

The present invention further provides, in other aspects, fusion proteins that 
comprise at least one polypeptide as described above, as well as polynucleotides encoding 
such fusion proteins. 
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Within related aspects, pharmaceutical compositions comprising a fusion 
protein, or a polynucleotide encoding a fusion protein, in combination with a physiologically 
acceptable carrier are provided. 

Vaccines are further provided, within other aspects, that comprise a fusion 
protein, or a polynucleotide encoding a fusion protein, in combination with a non-specific 
immune response enhancer. 

Within further aspects, the present invention provides methods for inhibiting 
the development of a cancer in a patient, comprising administering to a patient a 
pharmaceutical composition or vaccine as recited above. 

The present invention further provides, within other aspects, methods for 
removing tumor cells from a biological sample, comprising contacting a biological sample 
with T cells that specifically react with a prostate tumor protein, wherein the step of 
contacting is performed under conditions and for a time sufficient to permit the removal of 
cells expressing the protein from the sample. 

Within related aspects, methods are provided for inhibiting the development of 
a cancer in a patient, comprising administering to a patient a biological sample treated as 
described above. 

Methods are further provided, within other aspects, for stimulating and/or 
expanding T cells specific for a prostate tumor protein, comprising contacting T cells with 
one or more of: (i) a polypeptide as described above; (ii) a polynucleotide encoding such a 
polypeptide; and/or (iii) an antigen presenting cell that expresses such a polypeptide; under 
conditions and for a time sufficient to permit the stimulation and/or expansion of T cells. 
Isolated T cell populations comprising T cells prepared as described above are also provided. 

Within further aspects, the present invention provides methods for inhibiting 
the development of a cancer in a patient, comprising administering to a patient an effective 
amount of a T cell population as described above. 

The present invention further provides methods for inhibiting the development 
of a cancer in a patient, comprising the steps of: (a) incubating CD4+ and/or CDS"*" T cells 
isolated from a patient with one or more of: (i) a polypeptide comprising at least an 
inununogenic portion of a prostate tumor protein; (ii) a polynucleotide encoding such a 
polypeptide; and (iii) an antigen-presenting cell that expressed such a polypeptide; and (b) 
administering to the patient an effective amount of the proliferated T cells, and thereby 
inhibiting the development of a cancer in the patient. Proliferated cells may, but need not, be 
cloned prior to administration to the patient. 

Within further aspects, the present invention provides methods for determining 
the presence or absence of a cancer in a patient, comprising: (a) contacting a biological 
sample obtained from a patient with a binding agent that binds to a polypeptide as recited 
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above; (b) detecting in the sample an amount of polypeptide that binds to the binding agent; 
and (c) comparing the amoimt of polypeptide with a predetemiined cut-off value, and 
therefrom determining the presence or absence of a cancer in the patient. Within preferred 
embodiments, the binding agent is an antibody, more preferably a monoclonal antibody. The 
cancer may be prostate cancer. 

The present invention also provides, within other aspects, methods for 
monitoring the progression of a cancer in a patient. Such methods comprise the steps of: (a) 
contacting a biological sample obtained from a patient at a first point in time with a binding 
agent that binds to a polypeptide as recited above; (b) detecting in the sample an amount of 
polypeptide that binds to the binding agent; (c) repeating steps (a) and (b) using a biological 
sample obtained from the patient at a subsequent point in time; and (d) comparing the amount 
of polypeptide detected in step (c) with the amount detected in step (b) and therefrom 
monitoring the progression of the cancer in the patient. 

The present invention further provides, wathin other aspects, methods for 
detemiining the presence or absence of a cancer in a patient, comprising the steps of: (a) 
contacting a biological sample obtained from a patient with an oligonucleotide that hybridizes 
to a polynucleotide that encodes a prostate tumor protein; (b) detecting in the sample a level 
of a polynucleotide, preferably mRNA, that hybridizes to the oligonucleotide; and (c) 
comparing the level of polynucleotide that hybridizes to the oligonucleotide with a 
predetermined cut-off value, and therefrom determining the presence or absence of a cancer 
in the patient. Within certain embodiments, the amount of mRNA is detected via polymerase 
chain reaction using, for example, at least one oligonucleotide primer that hybridizes to a 
polynucleotide encoding a polypeptide as recited above, or a complement of such a 
polynucleotide. Within other embodiments, the amount of mRNA is detected using a 
hybridization technique, employing an oligonucleotide probe that hybridizes to a 
polynucleotide that encodes a polypeptide as recited above, or a complement of such a 
polynucleotide. 

In related aspects, methods are provided for monitoring the progression of a 
cancer in a patient, comprising the steps of: (a) contacting a biological sample obtained from 
a patient with an oligonucleotide that hybridizes to a polynucleotide that encodes a prostate 
tumor protein; (b) detecting in the sample an amount of a polynucleotide that hybridizes to 
the oligonucleotide; (c) repeating steps (a) and (b) using a biological sample obtained from 
the patient at a subsequent point in time; and (d) comparing the amount of polynucleotide 
detected in step (c) with the amount detected in step (b) and therefrom monitoring the 
progression of the cancer in the patient. 

Within further aspects, the present invention provides antibodies, such as 
monoclonal antibodies, that bind to a polypeptide as described above, as well as diagnostic 
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kits comprising such antibodies. Diagnostic kits comprising one or more oligonucleotide 
probes or primers as described above are also provided. 

These and other aspects of the present invention will become apparent upon 
reference to the following detailed description and attached drawings. All references 
disclosed herein are hereby incorporated by reference in their entirety as if each was 
incorporated individually. 

BRIEF DESCRIPTION OF THE DRAWINGS AND SEQUENCE IDENTIFIERS 

Figure 1 illustrates the ability of T cells to kill fibroblasts expressing the 
representative prostate tumor polypeptide P502S, as compared to control fibroblasts. The 
percentage lysis is shown as a series of effectorrtarget ratios, as indicated. 

Figures 2A and 2B illustrate the ability of T cells to recognize cells expressing 
the representative prostate tumor polypeptide P502S. In each case, the number of y-interferon 
spots is shown for different numbers of responders. In Figure 2A, data is presented for 
fibroblasts pulsed with the P2S-12 peptide, as compared to fibroblasts pulsed with a control 
E75 peptide. In Figure 2B, data is presented for fibroblasts expressing P502S, as compared to 
fibroblasts expressing HER-2/neu. 

Figure 3 represents a peptide competition binding assay showing that the 
P1S#10 peptide, derived from P501S, binds HLA-A2. Peptide P1S#10 inhibits HLA-A2 
restricted presentation of fluM58 peptide to CTL clone D150M58 in TNF release bioassay. 
D150M58 CTL is specific for the HLA-A2 binding influenza matrix peptide fluM58. 

Figure 4 illustrates the ability of T cell lines generated from P1S#10 
immunized mice to specifically lyse PlS#10-pulsed Jurkat A2Kb targets and P501S- 
transduced Jurkat A2Kb targets, as compared to EGFP-transduced Jurkat A2Kb. The percent 
lysis is shown as a series of effector to target ratios, as indicated. 

Figure 5 illustrates the ability of a T cell clone to recognize and specifically 
lysc Jurkat A2Kb cells expressing the representative prostate tumor polypeptide P501S, 
thereby demonstrating that the PI S# 10 peptide may be a naturally processed epitope of the 
P50 IS polypeptide. 

Figures 6A and 6B are graphs illustrating the specificity of a CD8' cell line 
(3A-1) for a representative prostate tumor antigen (P501S). Figure 6A shows the results of a 
"Cr release assay. The percent specific lysis is shown as a series of effectorrtarget ratios, as 
indicated. Figure 6B shows the production of interferon-gamma by 3A-1 cells stimulated 
with autologous B-LCL transduced with P501S, at varying effector:target rations as 
indicated. 

SEQ ID NO: 1 is the determined cDNA sequence for Fl-13 
SEQ ID NO: 2 is the determined 3' cDNA sequence for Fl-12 
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SEQ ID NO: 3 is the determined 5' cDNA sequence for Fl-12 
SEQ ID NO: 4 is the determined 3' cDNA sequence for Fl-1 6 
SEQ ID NO: 5 is the determined 3' cDNA sequence for H 1-1 
SEQ ID NO: 6 is the determined 3' cDNA sequence for HI -9 
SEQ ID NO: 7 is the determined 3' cDNA sequence for HI -4 
SEQ ID NO: 8 is the determined 3' cDNA sequence for Jl-17 
SEQ ID NO: 9 is the determined 5' cDNA sequence for Jl-17 
SEQ ID NO: 1 0 is the determined 3 ' cDNA sequence for L 1 - 1 2 ' 
SEQ ID NO: 1 1 is the determined 5' cDNA sequence for Ll-12 
SEQ ID NO: 12 is the determined 3' cDNA sequence for Nl -1862 
SEQ ID NO: 13 is the determined 5' cDNA sequence for Nl -1862 
SEQ ID NO: 14 is the determined 3' cDNA sequence for Jl-13 
SEQ ID NO: 15 is the determinedS' cDNA sequence for Jl-13 
SEQ ID NO: 16 is the determined 3' cDNA sequence for Jl-19 
SEQ ID NO: 1 7 is the determined 5' cDNA sequence for Jl-19 
SEQ ID NO: 1 8 is the determined 3' cDNA sequence for Jl-25 
SEQ ID NO: 19 is the determined 5' cDNA sequence for Jl-25 
SEQ ID NO: 20 is the determined 5' cDNA sequence for JI-24 
SEQ ID NO: 21 is the determined 3' cDNA sequence for J 1-24 
SEQ ID NO: 22 is the determined 5' cDNA sequence for Kl-58 
SEQ ID NO: 23 is the determined 3' cDNA sequence for Kl-58 
SEQ ID NO: 24 is the determined 5' cDNA sequence for Kl-63 
SEQ ID NO: 25 is the determined 3' cDNA sequence for Kl-63 
SEQ ID NO: 26 is the determined 5' cDNA sequence for LI -4 
SEQ ID NO: 27 is the determined 3' cDNA sequence for LI -4 
SEQ ID NO: 28 is the determined 5' cDNA sequence for LI -14 
SEQ ID NO: 29 is the determined 3' cDNA sequence for Ll-14 
SEQ ID NO: 30 is the determined 3' cDNA sequence for Jl-12 
SEQ ID NO: 31 is the determined 3' cDNA sequence for Jl-16 
SEQ ID NO: 32 is the determined 3' cDNA sequence for Jl-21 
SEQ ID NO: 33 is the determined 3' cDNA sequence for Kl-48 
SEQ ID NO: 34 is the determined 3' cDNA sequence for Kl-55 
SEQ ID NO: 35 is the determined 3' cDNA sequence for LI -2 
SEQ ID NO: 36 is the determined 3' cDNA sequence for LI -6 
SEQ ID NO: 37 is the determined 3' cDNA sequence for N 1-1 858 
SEQ ID NO: 38 is the determined 3' cDNA sequence for Nl-1860 
SEQ ID NO: 39 is the determined 3' cDNA sequence for Nl-1861 
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SEQ ID NO: 40 is the determined 3' cDNA sequence for Nl-1 864 
SEQ ID NO: 41 is the determined cDNA sequence for P5 
SEQ ID NO: 42 is the determined cDNA sequence for P8 
SEQ ID NO: 43 is the determined cDNA sequence for P9 
SEQ ID NO: 44 is the determined cDNA sequence for P18 
SEQ ID NO: 45 is the determined cDNA sequence for P20 
SEQ ID NO: 46 is the determined cDNA sequence for P29 
SEQ ID NO: 47 is the determined cDNA sequence for P30 
SEQ ID NO: 48 is the determined cDNA sequence for P34 
SEQ ID NO: 49 is the determined cDNA sequence for P36 
SEQ ID NO: 50 is the determined cDNA sequence forP38 
SEQ ID NO: 51 is the determined cDNA sequence for P39 
SEQ ID NO: 52 is the determined cDNA sequence for P42 
SEQ ID NO: 53 is the determined cDNA sequence for P47 
SEQ ID NO: 54 is the determined cDNA sequence for P49 
SEQ ID NO: 55 is the determined cDNA sequence for P50 
SEQ ID NO: 56 is the determined cDNA sequence for P53 
SEQ ID NO: 57 is the determined cDNA sequence for P55 
SEQ ID NO: 58 is the determined cDNA sequence for P60 
SEQ ID NO: 59 is the determined cDNA sequence for P64 
SEQ ID NO: 60 is the determined cDNA sequence for P65 
SEQ ID NO: 61 is the determined cDNA sequence for P73 
SEQ ID NO: 62 is the determined cDNA sequence for P75 
SEQ ID NO: 63 is the determined cDNA sequence for P76 
SEQ ID NO: 64 is the determined cDNA sequence for P79 
SEQ ID NO: 65 is the determined cDNA sequence for P84 
SEQ ID NO: 66 is the determined cDNA sequence for P68 
SEQ ID NO: 67 is the determined cDNA sequence for P80 
SEQ ID NO: 68 is the determined cDNA sequence for P82 
SEQ ID NO: 69 is the determined cDNA sequence for Ul-3064 
SEQ ID NO: 70 is the determined cDNA sequence for U 1-3065 
SEQ ID NO: 71 is the determined cDNA sequence for VI-3692 
SEQ ID NO: 72 is the determined cDNA sequence for 1 A-3905 
SEQ ID NO: 73 is the determined cDNA sequence for Vl-3686 
SEQ ID NO: 74 is the detemined cDNA sequence for Rl-2330 
SEQ ID NO: 75 is the determined cDNA sequence for lB-3976 
SEQ ID NO: 76 is the determined cDNA sequence for VI -3679 
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SEQ ID NO: 77 is the determined cDNA sequence fori G-4 736 

SEQ ID NO: 78 is the determined cDNA sequence for lG-4738 

SEQ ID NO: 79 is the determined cDNA sequence for 1G-474I 

SEQ ID NO: 80 is the determined cDNA sequence for ] G-4 744 

SEQ ID NO: 81 is the determined cDNA sequence for lG-4734 

SEQ ID NO: 82 is the determined cDNA sequence for lH-4774 

SEQ ID NO: 83 is the determined cDNA sequence for lH-4781 

SEQ ID NO: 84 is the determined cDNA sequence for lH-4785 

SEQ ID NO: 85 is the determined cDNA sequence for lH-4787 

SEQ ID NO: 86 is the determined cDNA sequence for lH-4796 

SEQ ID NO: 87 is the determined cDNA sequence for 11-4807 

SEQ ID NO: 88 is the determined cDNA sequence for 11-4810 

SEQ ID NO: 89 is the determined cDNA sequence for 11-481 1 

SEQ ID NO: 90 is the determined cDNA sequence for lJ-4876 

SEQ ID NO: 91 is the determined cDNA sequence for lK-4884 

SEQ ID NO: 92 is the detemiined cDNA sequence for lK-4896 

SEQ ID NO: 93 is the determined cDNA sequence for lG-4761 

SEQ ID NO: 94 is the determined cDNA sequence for 1 G-4762 

SEQ ID NO: 95 is the detemiined cDNA sequence for lH-4766 

SEQ ID NO: 96 is the determined cDNA sequence for lH-4770 

SEQ ID NO: 97 is the determined cDNA sequence for lH-4771 

SEQ ID NO: 98 is the determined cDNA sequence for lH-4772 

SEQ ID NO: 99 is the determined cDNA sequence for lD-4297 

SEQ ID NO: 100 is the determined cDNA sequence for lD-4309 

SEQ ID NO: 101 is the determined cDNA sequence for lD.1-4278 

SEQ ID NO: 102 is the determined cDNA sequence for lD-4288 

SEQ ID NO: 103 is the determined cDNA sequence for lD-4283 

SEQ ID NO: 104 is the determined cDNA sequence for lD-4304 

SEQ ID NO: 105 is the determined cDNA sequence for lD-4296 

SEQ ID NO: 1 06 is the determined cDNA sequence for lD-4280 

SEQ ID NO: 107 is the determined full length cDNA sequence for F 1-12 (also referred to 

P504S) 

SEQ ID NO: 108 is the predicted amino acid sequence for Fl-12 
SEQ ID NO: 109 is the determined fiill length cDNA sequence for Jl-17 
SEQ ID NO: 1 10 is the determined full length cDNA sequence for Ll-12 
SEQ ID NO: 1 1 1 is the determined full length cDNA sequence for Nl -1862 
SEQ ID NO: 1 12 is the predicted amino acid sequence for Jl-1 7 
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SEQ ID NO: 1 13 is the predicted amino acid sequence for Ll-12 
SEQ ID NO: 1 1 4 is the predicted amino acid sequence for Nl-1862 
SEQ ID NO: 1 1 5 is the determined cDNA sequence for P89 
SEQ ID NO: 1 1 6 is the determined cDNA sequence for P90 
SEQ ID NO: 1 1 7 is the determined cDNA sequence for P92 
SEQ ID NO: 1 1 8 is the determined cDNA sequence for P95 
SEQ ID NO: 119 is the determined cDNA sequence for P98 
SEQ ID NO: 120 is the determined cDNA sequence for PI02 
SEQ ID NO: 121 is the determined cDNA sequence for PI 10 
SEQ ID NO: 122 is the determined cDNA sequence for PI 1 1 
SEQ ID NO: 123 is the determined cDNA sequence for PI 14 
SEQ ID NO: 1 24 is the determined cDNA sequence for PI 1 5 
SEQ ID NO: 125 is the determined cDNA sequence for PI 16 
SEQ ID NO: 126 is the determined cDNA sequence for PI 24 
SEQ ID NO: 127 is the determined cDNA sequence for P126 
SEQ ID NO: 128 is the determined cDNA sequence for PI 30 
SEQ ID NO: 129 is the determined cDNA sequence for P133 
SEQ ID NO: 130 is the determined cDNA sequence for PI 38 
SEQ ID NO: 131 is the determined cDNA sequence for PI 43 
SEQ ID NO: 132 is the determined cDNA sequence for P151 
SEQ ID NO: 133 is the determined cDNA sequence for P156 
SEQ ID NO: 134 is the determined cDNA sequence for P157 
SEQ ID NO: 135 is the determined cDNA sequence for PI66 
SEQ ID NO: 136 is the determined cDNA sequence for PI 76 
SEQ ID NO: 137 is the determined cDNA sequence for PI 78 
SEQ ID NO: 138 is the determined cDNA sequence for P179 
SEQ ID NO: 1 39 is the determined cDNA sequence for PI 85 
SEQ ID NO: 1 40 is the determined cDNA sequence for PI 92 
SEQ ID NO: 141 is the determined cDNA sequence for P20 1 
SEQ ID NO: 1 42 is the determined cDNA sequence for P204 
SEQ ID NO: 143 is the determined cDNA sequence for P208 
SEQ ID NO: 144 is the determined cDNA sequence for P21 1 
SEQ ID NO: 145 is the determined cDNA sequence for P213 
SEQ ID NO: 146 is the determined cDNA sequence for P219 
SEQ ID NO: 147 is the determined cDNA sequence for P237 
SEQ ID NO: 148 is the determined cDNA sequence for P239 
SEQ ID NO: 149 is the determined cDNA sequence for P248 
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SEQ ID 

SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 
SEQ ID 



NO: 150 
NO: 151 
NO: 152 
NO: 153 
NO: 154 
NO: 155 
NO: 156 
NO: 157 
NO: 158 
NO: 159 
NO: 160 
NO: 161 
NO: 162 
NO: 163 
NO: 164 
NO: 165 
NO: 166 
NO: 167 
NO: 168 
NO: 169 
NO: 170 
NO: 171 
NO: 172 
NO: 173 
NO: 174 
NO: 175 
NO: 176 
NO: 177 
NO: 178 
NO: 179 
NO: 180 
NO: 181 
NO: 182 
NO: 183 
NO: 184 
NO: 185 
NO: 186 



is the detennined cDNA sequence for P251 
IS the detennined cDNA sequence for P255 
is the determined cDNA sequence for P256 
is the determined cDNA sequence for P259 
is the determined cDNA sequence for P260 
is the determined cDNA sequence for P263 
is the determined cDNA sequence for P264 
is the determined cDNA sequence for P266 
s the determined cDNA sequence for P270 
s the detennined cDNA sequence for P272 
s the determined cDNA sequence for P278 
is the detennined cDNA sequence for P105 
s the determined cDNA sequence for PI 07 
is the determined cDNA sequence for PI 37 
s the determined cDNA sequence for PI 94 
s the determined cDNA sequence for PI 95 
is the determined cDNA sequence for PI 96 
is the determined cDNA sequence for P220 
s the detennined cDNA sequence for P234 
is the determined cDNA sequence for P235 
; the determined cDNA sequence for P243 
the determined cDNA sequence for P703P-DE1 
the predicted amino acid sequence for P703P-DEI 
the determined cDNA sequence for P703P-DE2 
the determined cDNA sequence for P703P-DE6 
the determined cDNA sequence for P703P-DE13 
the predicted amino acid sequence for P703P-DE 1 3 
the determined cDNA sequence for P703P-DE14 
the predicted amino acid sequence for P703P-DE14 
the determined extended cDNA sequence for lG-4736 
the determined extended cDNA sequence for lG-4738 
the determined extended cDNA sequence for lG-4741 
the determined extended cDNA sequence for 10-4744 
the determined extended cDNA sequence for lH-4774 
the determined extended cDNA sequence for lH-4781 
the determined extended cDNA sequence for lH-4785 
the determined extended cDNA sequence for lH-4787 
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SEQ ID NO: 1 87 is the determined extended cDNA sequence for lH-4796 
SEQ ID NO: 188 is the determined extended cDNA sequence for 11-4807 
SEQ ID NO: 189 is the determined 3' cDNA sequence for 11-4810 
SEQ ID NO: 190 is the determined 3' cDNA sequence for 1 1-481 1 
SEQ ID NO: 191 is the determined extended cDNA sequence for 1 J-4876 
SEQ ID NO: 192 is the determined extended cDNA sequence for lK-4884 
SEQ ID NO: 193 is the determined extended cDNA sequence for lK-4896 
SEQ ID NO: 194 is the determined extended cDNA sequence for lG-4761 
SEQ ID NO: 195 is the determined extended cDNA sequence for lG-4762 
SEQ ID NO: 196 is the determined extended cDNA sequence for lH-4766 
SEQ ID NO: 197 is the determined 3' cDNA sequence for lH-4770 
SEQ ID NO: 198 is the determined 3' cDNA sequence for lH-4771 
SEQ ID NO: 199 is the determined extended cDNA sequence for lH-4772 
SEQ ID NO: 200 is the determmed extended cDNA sequence for lD-4309 
SEQ ID NO: 201 is the determined extended cDNA sequence for lD.1-4278 
SEQ ID NO: 202 is the determined extended cDNA sequence for lD-4288 
SEQ ID NO: 203 is the determined extended cDNA sequence for lD-4283 
SEQ ID NO: 204 is the determined extended cDNA sequence for lD-4304 
SEQ ID NO: 205 is the determined extended cDNA sequence for lD-4296 
SEQ ID NO: 205 is the determined extended cDNA sequence for 1D^280 
SEQ ID NO: 207 is the determined cDNA sequence for 10-d8fwd 
SEQ ID NO: 208 is the determined cDNA sequence for 10-HlOcon 
SEQ ID NO: 209 is the determined cDNA sequence for 1 ]-C8rev 
SEQ ID NO: 210 is the determined cDNA sequence for 7.g6fwd 
SEQ ID NO: 21 1 is the determined cDNA sequence for 7.g6rev 
SEQ ID NO: 212 is the determined cDNA sequence for 8-b5fwd 
SEQ ID NO: 213 is the determined cDNA sequence for 8-b5rev 
SEQ ID NO: 214 is the determined cDNA sequence for 8-b6fwd 
SEQ ID NO: 215 is the determined cDNA sequence for 8-b6 rev 
SEQ ID NO: 21 6 is the determined cDNA sequence for 8-d4fwd 
SEQ ID NO: 21 7 is the determined cDNA sequence for 8-d9rev 
SEQ ID NO: 218 is the determined cDNA sequence for 8-g3fwd 
SEQ ID NO: 219 is the determined cDNA sequence for 8-g3rev 
SEQ ID NO: 220 is the determined cDNA sequence for 8-hl Irev 
SEQ ID NO: 221 is the determined cDNA sequence for g-fl2fwd 
SEQ ID NO: 222 is the determined cDNA sequence for g-Crev 
SEQ ID NO: 223 is the determined cDNA sequence for P509S 
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SEQ ID NO: 224 is the determined cDNA sequence for P510S 
SEQ ID NO: 225 is the determined cDNA sequence for P703DE5 
SEQ ID NO: 226 is the determined cDNA sequence for 9-Al 1 
SEQ ID NO: 227 is the determined cDNA sequence for 8-C6 
SEQ ID NO: 228 is the determined cDNA sequence for 8-H7 
SEQ ID NO: 229 is the determined cDNA sequence for JPTPN13 
SEQ ID NO: 230 is the determined cDNA sequence for JPTPN14 
SEQ ID NO: 23 1 is the determined cDNA sequence for JPTPN23 
SEQ ID NO: 232 is the determined cDNA sequence for JPTPN24 
SEQ ID NO: 233 is the determined cDNA sequence for JPTPN25 
SEQ ID NO: 234 is the determined cDNA sequence for JPTPN30 
SEQ ID NO: 235 is the determined cDNA sequence for JPTPN34 
SEQ ID NO: 236 is the determined cDNA sequence for PTPN35 
SEQ ID NO: 237 is the determined cDNA sequence for JPTPN36 
SEQ ID NO: 238 is the determined cDNA sequence for JPTPN38 
SEQ ID NO: 239 is the determined cDNA sequence for JPTPN39 
SEQ ID NO: 240 is the determined cDNA sequence for JPTPN40 
SEQ ID NO: 24 1 is the determined cDNA sequence for JPTPN41 
SEQ ID NO: 242 is the determined cDNA sequence for JPTPN42 
SEQ ID NO: 243 is the determined cDNA sequence for JPTPN45 
SEQ ID NO: 244 is the determined cDNA sequence for JPTPN46 
SEQ ID NO: 245 is the determined cDNA sequence for JPTPN51 
SEQ ID NO: 246 is the determined cDNA sequence for JPTPN56 
SEQ ID NO: 247 is the determined cDNA sequence for PTPN64 
SEQ ID NO: 248 is the determined cDNA sequence for JPTPN65 
SEQ ID NO; 249 is the determined cDNA sequence for JPTPN67 
SEQ ID NO: 250 is the determined cDNA sequence for JPTPN76 
SEQ ID NO: 251 is the determined cDNA sequence for JPTPN84 
SEQ ID NO: 252 is the determined cDNA sequence for JPTPN85 
SEQ ID NO: 253 is the determined cDNA sequence for JPTPN86 
SEQ ID NO: 254 is the determined cDNA sequence for JPTPN87 
SEQ ID NO: 255 is the determined cDNA sequence for JPTPN88 
SEQ ID NO: 256 is the determined cDNA sequence for JPIFl 
SEQ ID NO: 257 is the determined cDNA sequence for JPIF2 
SEQ ID NO: 258 is the determined cDNA sequence for JP1C2 
SEQ ID NO: 259 is the determined cDNA sequence for JPIBI 
SEQ ID NO: 260 is the determined cDNA sequence for JP1B2 
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SEQ ID NO: 261 is the determined cDNA sequence for JP1D3 
SEQ ID NO: 262 is the determined cDNA sequence for JPl A4 
SEQ ID NO: 263 is the determined cDNA sequence for JP1F5 
SEQ ID NO: 264 is the determined cDNA sequence for JP1E6 
SEQ ID NO: 265 is the determined cDNA sequence for JP1D6 
SEQ ID NO: 266 is the determined cDNA sequence for JP1B5 
SEQ ID NO: 267 is the determined cDNA sequence for JPl A6 
SEQ ID NO: 268 is the determined cDNA sequence for JP1E8 
SEQ ID NO: 269 is the determined cDNA sequence for JP1D7 
SEQ ID NO: 270 is the determined cDNA sequence for JP1D9 
SEQ ID NO: 271 is the determined cDNA sequence for JPICIO 
SEQ ID NO: 272 is the determined cDNA sequence for JPl A9 
SEQ ID NO: 273 is the determined cDNA sequence for JP1F12 
SEQ ID NO: 274 is the determined cDNA sequence for JPIE12 
SEQ ID NO: 275 is the determined cDNA sequence for JPlDll 
SEQ ID NO: 276 is the determined cDNA sequence for JP 1 C 1 1 
SEQ ID NO: 277 is the determined cDNA sequence for JPl C 12 
SEQ ID NO: 278 is the determined cDNA sequence for JP1B12' 
SEQ ID NO: 279 is the determined cDNA sequence for JPl A12 
SEQ ID NO: 280 is the determined cDNA sequence for JP8G2 
SEQ ID NO: 281 is the determined cDNA sequence for JP8H1 
SEQ ID NO: 282 is the determined cDNA sequence for JP8H2 
SEQ ID NO: 283 is the determined cDNA sequence for JP8A3 
SEQ ID NO: 284 is the determined cDNA sequence for JP8A4 
SEQ ID NO: 285 is the determined cDNA sequence for JP8C3 
SEQ ID NO: 286 is the determined cDNA sequence for JP8G4 
SEQ ID NO: 287 is the determined cDNA sequence for JP8B6 
SEQ ID NO: 288 is the determined cDNA sequence for JP8D6 
SEQ ID NO: 289 is the determined cDNA sequence for JP8F5 
SEQ ID NO: 290 is the determined cDNA sequence for JP8A8 
SEQ ID NO: 291 is the determined cDNA sequence for JP8C7 
SEQ ID NO: 292 is the determined cDNA sequence for JP8D7 
SEQ ID NO: 293 is the determined cDNA sequence for P8D8 
SEQ ID NO: 294 is the determined cDNA sequence for JP8E7 
SEQ ID NO: 295 is the determined cDNA sequence for JP8F8 
SEQ ID NO: 296 is the determined cDNA sequence for JP8G8 
SEQ ID NO: 297 is the determined cDNA sequence for JP8B10 
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SEQ ID NO: 298 is the determined cDNA sequence for JP8C1 0 
SEQ ID NO: 299 is the determined cDNA sequence for JP8E9 
SEQ ID NO: 300 is the determined cDNA sequence for JP8E1 0 
SEQ ID NO: 301 is the determined cDNA sequence for JP8F9 
SEQ ID NO: 302 is the determined cDNA sequence for JP8H9 
SEQ ID NO: 303 is the determined cDNA sequence for JP8C12 
SEQ ID NO: 304 is the determined cDNA sequence for JP8E1 1 
SEQ ID NO: 305 is the determined cDNA sequence for JP8E12 
SEQ ID NO: 306 is the amino acid sequence for the peptide PS2#12 
SEQ ID NO: 307 is the determined cDNA sequence for P711P 
SEQ ID NO: 308 is the determined cDNA sequence for P712P 
SEQ ID NO: 309 is the determined cDNA sequence for CLONE23 
SEQ ID NO: 310 is the determined cDNA sequence for P774P 
SEQ ID NO: 3 11 is the determined cDNA sequence for P775P 
SEQ ID NO: 312 is the determined cDNA sequence for P715P 
SEQ ID NO: 313 is the determined cDNA sequence for P710P 
SEQ ID NO: 314 is the determined cDNA sequence for P767P 
SEQ ID NO: 315 is the determined cDNA sequence for P768P 

SEQ ID NO: 3 16-325 are the determined cDNA sequences of previously isolated genes 

SEQ ID NO: 326 is the determined cDNA sequence for P703PDE5 

SEQ ID NO: 327 is the predicted amino acid sequence for P703PDE5 

SEQ ID NO: 328 is the determined cDNA sequence for P703P6.26 

SEQ ID NO: 329 is the predicted amino acid sequence for P703P6.26 

SEQ ID NO: 330 is the determined cDNA sequence for P703PX-23 

SEQ ID NO: 33 1 is the predicted amino acid sequence for P703PX-23 

SEQ ID NO: 332 is the determined fiill length cDNA sequence for P509S 

SEQ ID NO: 333 is the determined extended cDNA sequence for P707P (also referred to 

11 -C9) 

SEQ ID NO: 334 is the determined cDNA sequence for P714P 

SEQ ID NO: 335 is the determined cDNA sequence for P705P (also referred to as 9-F3) 

SEQ ID NO: 336 is the predicted amino acid sequence for P705P 

SEQ ID NO: 337 is the amino acid sequence of the peptide P1S#10 

SEQ ID NO: 338 is the amino acid sequence of the peptide p5 

SEQ ID NO: 339 is the predicted amino acid sequence of P509S 

SEQ ID NO: 340 is the determined cDNA sequence for P778P 

SEQ ID NO: 341 is the determined cDNA sequence for P786P 

SEQ ID NO: 342 is the determined cDNA sequence for P789P 
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SEQ ID NO: 343 is the determined cDNA sequence for a clone showing homology to Homo 
sapiens MM46 mRNA 

SEQ ID NO: 344 is the determined cDNA sequence for a clone showing homology to Homo 
sapiens TNF-alpha stimulated ABC protein (ABC50) mRNA 

SEQ ID NO: 345 is the determined cDNA sequence for a clone showing homology to Homo 
sapiens mRNA for E-cadherin 

SEQ ID NO: 346 is the determined cDNA sequence for a clone showing homology to Human 

nuclear-encoded mitochondrial serine hydroxymethyltransferase (SHMT) 

SEQ ID NO: 347 is the determined cDNA sequence for a clone showing homology to Homo 

sapiens natural resistance-associated macrophage protein2 (NRAMP2) 

SEQ ID NO: 348 is the determined cDNA sequence for a clone showing homology to Homo 

sapiens phosphoglucomutase-related protein (PGMRP) 

SEQ ID NO: 349 is the determined cDNA sequence for a clone showing homology to Human 
mRNA for proteosome subunit p40 

SEQ ID NO: 350 is the determined cDNA sequence for P777P 

SEQ ID NO: 35 1 is the determined cDNA sequence for P779P 

SEQ ID NO: 352 is the determined cDNA sequence for P790P 

SEQ ID NO: 353 is the determined cDNA sequence for P784P 

SEQ ID NO: 354 is the determined cDNA sequence for P776P 

SEQ ID NO: 355 is the determined cDNA sequence for P780P 

SEQ ID NO: 356 is the determined cDNA sequence for P544S 

SEQ ID NO: 357 is the determined cDNA sequence for P745S 

SEQ ID NO: 358 is the determined cDNA sequence for P782P 

SEQ ID NO: 359 is the determined cDNA sequence for P783P 

SEQ ID NO: 360 is the determuied cDNA sequence for unknown 17984 

SEQ ID NO: 361 is the determined cDNA sequence for P787P 

SEQ ID NO: 362 is the determined cDNA sequence for P788P 

SEQ ID NO: 363 is the determined cDNA sequence for unknown 17994 

SEQ ID NO: 364 is the determined cDNA sequence for P781P 

SEQ ID NO: 365 is the determined cDNA sequence for P785P 

SEQ ID NO: 366-375 are the determined cDNA sequences for splice variants of B305D. 
SEQ ID NO: 376 is the predicted amino acid sequence encoded by the sequence of SEQ ID 
NO: 366. 

SEQ ID NO: 377 is the predicted amino acid sequence encoded by the sequence of SEQ ID 
NO: 372. 

SEQ ID NO: 378 is the predicted amino acid sequence encoded by the sequence of SEQ ID 
NO: 373. 
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SEQ ID NO: 379 is the predicted amino acid sequence encoded by the sequence of SEQ ID 
NO: 374. 

SEQ ID NO: 380 is the predicted amino acid sequence encoded by the sequence of SEQ ID 
NO: 375. 

SEQ ID NO: 381 is the determined cDNA sequence for B716P. 

SEQ ID NO: 382 is the determined full-length cDNA sequence for P71 IP. 

SEQ ID NO: 383 is the predicted amino acid sequence for P71 1 P. 

SEQ ID NO: 384 is the cDNA sequence for PI OOOC. 

SEQ ID NO: 385 is the cDNA sequence for CGI-82. 

SEQ ID NO:386 is the cDNA sequence for 23320. 

SEQ ID NO:387 is the cDNA sequence for CGI-69. 

SEQ ID NO:388 is the cDNA sequence for L-iditoI-2-dehydrogenase. 

SEQ ID NO:389 is the cDNA sequence for 23379. 

SEQ ID NO:390 is the cDNA sequence for 23381 . 

SEQ ID NO:391 is the cDNA sequence for KIAA0122. 

SEQ ID NO:392 is the cDNA sequence for 23399. 

SEQ ID NO:393 is the cDNA sequence for a previously identified gene. 

SEQ ID NO:394 is the cDNA sequence for HCLBP. 

SEQ ID NO:395 is the cDNA sequence for transglutaminase. 

SEQ ID NO:396 is the cDNA sequence for a previously identified gene. 

SEQ ID NO:397 is the cDNA sequence for PAP. 

SEQ ID NO:398 is the cDNA sequence for Ets transcription factor PDEF. 

SEQ ID NO:399 is the cDNA sequence for hTGR. 

SEQ ID NO:400 is the cDNA sequence for KIAA0295. 

SEQ ID NO:401 is the cDNA sequence for 22545. 

SEQ ID NO:402 is the cDNA sequence for 22547. 

SEQ ID NO:403 is the cDNA sequence for 22548. 

SEQ ID NO:404 is the cDNA sequence for 22550. 

SEQ ID NO:405 is the cDNA sequence for 22551. 

SEQ ID NO:406 is the cDNA sequence for 22552. 

SEQ ID NO:407 is the cDNA sequence for 22553. 

SEQ ID NO:408 is the cDNA sequence for 22558. 

SEQ ID NO:409 is the cDNA sequence for 22562. 

SEQ ID N0:4 1 0 is the cDNA sequence for 22565. 

SEQ ID N0:41 1 is the cDNA sequence for 22567. 

SEQ ID NO:4I2 is the cDNA sequence for 22568. 

SEQ ID N0:41 3 is the cDNA sequence for 22570. 
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SEQ ID NO:414 is the cDNA sequence for 22571. 
SEQ ID N0:41 5 is the cDNA sequence for 22572. 
SEQ ID NO:4I6 is the cDNA sequence for 22573. 
SEQ ID N0:41 7 is the cDNA sequence for 22573. 
SEQ ID NO:418 is the cDNA sequence for 22575. 
SEQ ID NO:419 is the cDNA sequence for 22580. 
SEQ ID NO:420 is the cDNA sequence for 22581. 
SEQ ID NO:421 is the cDNA sequence for 22582. 
SEQ ID NO:422 is the cDNA sequence for 22583. 
SEQ ID NO:423 is the cDNA sequence for 22584. 
SEQ ID NO:424 is the cDNA sequence for 22585. 
SEQ ID NO:425 is the cDNA sequence for 22586. 
SEQ ID NO:426 is the cDNA sequence for 22587. 
SEQ ID NO:427 is the cDNA sequence for 22588. 
SEQ ID NO:428 is the cDNA sequence for 22589. 
SEQ ID NO:429 is the cDNA sequence for 22590. 
SEQ ID NO:430 is the cDNA sequence for 22591 . 
SEQ ID NO:43 1 is the cDNA sequence for 22592. 
SEQ ID NO:432 is the cDNA sequence for 22593. 
SEQ ID NO:433 is the cDNA sequence for 22594. 
SEQ ID NO:434 is the cDNA sequence for 22595. 
SEQ ID NO:435 is the cDNA sequence for 22596. 
SEQ ID NO:436 is the cDNA sequence for 22847. 
SEQ ID NO:437 is the cDNA sequence for 22848. 
SEQ ID NO:438 is the cDNA sequence for 22849: 
SEQ ID NO:439 is the cDNA sequence for 2285 1 . 
SEQ ID NO:440 is the cDNA sequence for 22852. 
SEQ ID NO:441 is the cDNA sequence for 22853. 
SEQ ID NO:442 is the cDNA sequence for 22854. 
SEQ ID NO:443 is the cDNA sequence for 22855. 
SEQ ID NO:444 is the cDNA sequence for 22856. 
SEQ ID NO:445 is the cDNA sequence for 22857. 
SEQ ID NO:446 is the cDNA sequence for 23601 . 
SEQ ID NO:447 is the cDNA sequence for 23602. 
SEQ ID NO:448 is the cDNA sequence for 23605. 
SEQ ID NO:449 is the cDNA sequence for 23606. 
SEQ ID NO:450 is the cDNA sequence for 23612. 
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SEQ ID NO:451 is the cDNA sequence for 23614. 

SEQ ID NO:452 is the cDNA sequence for 23618. 

SEQ ID NO:453 is the cDNA sequence for 23622. 

SEQ ID NO:454 is the cDNA sequence for folate hydrolase. 

SEQ ID NO:455 is the cDNA sequence for LIM protein. 

SEQ ID NO:456 is the cDNA sequence for a known gene. 

SEQ ID NO:457 is the cDNA sequence for a known gene. 

SEQ ID NO:458 is the cDNA sequence for a previously identified gene. 

SEQ ID NO:459 is the cDNA sequence for 23045. 

SEQ ID NO:460 is the cDNA sequence for 23032. 

SEQ ID NO:461 is the cDNA sequence for 23054. 

SEQ ID NOs:462-467 are cDNA sequences for known genes. 

SEQ ID NOs:468-471 are cDNA sequences for P710P. 

SEQ ID NO:472 is a cDNA sequence for PI 001 C. 



DETAILED DESCRIPTION OF THE INVENTION 

As noted above, the present invention is generally directed to compositions 
and methods for the therapy and diagnosis of cancer, such as prostate cancer. The 
compositions described herein may include prostate tumor polypeptides, polynucleotides 
encoding such polypeptides, binding agents such as antibodies, antigen presenting cells 
(APCs) and/or immune system cells (e.g., T cells). Polypeptides of the present invention 
generally comprise at least a portion (such as an immunogenic portion) of a prostate tumor 
protein or a variant thereof A "prostate tumor protein" is a protein that is expressed in 
prostate tumor cells at a level that is at least two fold, and preferably at least five fold, greater 
than the level of expression in a normal tissue, as determined using a representative assay 
provided herein. Certain prostate tumor proteins are tumor proteins that react detectably 
(within an immunoassay, such as an ELISA or Western blot) with antisera of a patient 
afflicted with prostate cancer. Polynucleotides of the subject invention generally comprise a 
DNA or RNA sequence that encodes all or a portion of such a polypeptide, or that is 
complementary to such a sequence. Antibodies are generally immune system proteins, or 
antigen-binding fragments thereof, that are capable of binding to a polypeptide as described 
above. Antigen presenting cells include dendritic cells, macrophages, monocytes, fibroblasts 
and B-cells that express a polypeptide as described above. T cells that may be employed 
within such compositions are generally T cells that are specific for a polypeptide as described 
above. 
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The present invention is based on the discovery of human prostate tumor 
proteins. Sequences of polynucleotides encoding certain tumor proteins, or portions thereof, 
are provided in SEQ ID NOs:l-lll, 115-171, 173-175, 177, 179-305, 307-315, 326, 328, 

330, 332-335, 340-375, 381, 382 or 384-472. Sequences of polypeptides comprising at least 
a portion of a tumor protein are provided in SEQ ID NOs:l 12-1 14, 172, 176, 178, 327, 329, 

331, 336, 339, 376-380 and 383. 

Prostate Tumor Protein Polynucleotides 

Any polynucleotide that encodes a prostate tumor protein or a portion or other 
variant thereof as described herein is encompassed by the present invention. Preferred 
polynucleotides comprise at least 15 consecutive nucleotides, preferably at least 30 
consecutive nucleotides and more preferably at least 45 consecutive nucleotides, that encode 
a portion of a prostate tumor protein. More preferably, a polynucleotide encodes an 
immunogenic portion of a prostate tumor protein. Polynucleotides complementary to any 
such sequences are also encompassed by the present invention. Polynucleotides may be 
single-stranded (coding or antisense) or double-stranded, and may be DNA (genomic, cDNA 
or synthetic) or RNA molecules. RNA molecules include HnRNA molecules, which contain 
introns and correspond to a DNA molecule in a one-to-one manner, and mRNA molecules, 
which do not contain introns. Additional coding or non-coding sequences may, but need not, 
be present within a polynucleotide of the present invention, and a polynucleotide may, but 
need not, be linked to other molecules and/or support materials. 

Polynucleotides may comprise a native sequence {i.e., an endogenous 
sequence that encodes a prostate tumor protein or a portion thereof) or may comprise a 
variant of such a sequence. Polynucleotide variants may contain one or niore substitutions, 
additions, deletions and/or insertions such that the immunogenicity of the encoded 
polypeptide is not diminished, relative to a native tumor protein. The effect on the 
immunogenicity of the encoded polypeptide may generally be assessed as described herein. 
Variants preferably exhibit at least about 70% identity, more preferably at least about 80% 
identity and most preferably at least about 90% identity to a polynucleotide sequence that 
encodes a native prostate tumor protein or a portion thereof 

Two polynucleotide or polypeptide sequences are said to be "identical" if the 
sequence of nucleotides or amino acids in the two sequences is the same when aligned for 
maximum correspondence as described below. Comparisons between two sequences are 
typically performed by comparing the sequences over a comparison window to identify and 
compare local regions of sequence similarity. A "comparison window" as used herein, refers 
to a segment of at least about 20 contiguous positions, usually 30 to about 75, 40 to about 50, 
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in which a sequence may be compared to a reference sequence of the same number of 
contiguous positions after the two sequences are optimally aligned. 

Optimal alignment of sequences for comparison may be conducted using the 
Megalign program in the Lasergene suite of bioinformatics software (DNASTAR, Inc., 
Madison, WI), using default parameters. This program embodies several alignment schemes 
described in the following references: Dayhoff, M.O. (1978) A model of evolutionary change 
in proteins - Matrices for detecting distant relationships. In Dayhoff, M.O. (ed.) Atlas of 
Protein Sequence and Structure, National Biomedical Research Foundation, Washington DC 
Vol. 5, Suppl. 3, pp. 345-358; Hein J. (1990) Unified Approach to Alignment and Phylogenes 
pp. 626-645 Methods in Enzymology vol. 183, Academic Press, Inc., San Diego, CA; 
Higgins, D.G. and Sharp, P.M. (1989) CABIOS 5:151-153; Myers, E.W. and MuUer W. 
(1988) CABIOS 4:\\A1\ Robinson, E.D. (1971) Comb. Theor 77:105; Santou, N. Nes, M. 
(1987) Mol. Biol. Evol. ^:406-425; Sneath, P.H.A. and Sokal, R.R. (1973) Numerical 
Taxonomy - the Principles and Practice of Numerical Taxonomy, Freeman Press, San 
Francisco, CA; Wilbur, W.J. and Lipman, D.J. (1983) Proc. Natl. Acad, Sci. USA 80:726- 
730. 

Preferably, the "percentage of sequence identity" is determined by comparing 
two optimally aligned sequences over a window of comparison of at least 20 positions, 
wherein the portion of the polynucleotide or polypeptide sequence in the comparison window 
may comprise additions or deletions {i.e.. gaps) of 20 percent or less, usually 5 to 15 percent, 
or 10 to 12 percent, as compared to the reference sequences (which does not comprise 
additions or deletions) for optimal alignment of the two sequences. The percentage is 
calculated by determining the number of positions at which the identical nucleic acid bases or 
amino acid residue occurs in both sequences to yield the nimiber of matched positions, 
dividing the number of matched positions by the total number of positions in the reference 
sequence {i.e., the window size) and multiplying the results by 100 to yield the percentage of 
sequence identity. 

Variants may also, or alternatively, be substantially homologous to a native 
gene, or a portion or complement thereof Such polynucleotide variants are capable of 
hybridizing under moderately stringent conditions to a naturally occurring DNA sequence 
encoding a native prostate tumor protein (or a complementary sequence). Suitable 
moderately stringent conditions include prewashing in a solution of 5 X SSC, 0.5% SDS, 1.0 
mM EDTA (pH 8.0); hybridizing at 50''C-65°C, 5 X SSC, overnight; followed by washing 
twice at 65°C for 20 minutes with each of 2X, 0.5X and 0.2X SSC containing 0.1% SDS. 

It vwll be appreciated by those of ordinary skill in the art that, as a result of the 
degeneracy of the genetic code, there are many nucleotide sequences that encode a 
polypeptide as described herein. Some of these polynucleotides bear minimal homology to 
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the nucleotide sequence of any native gene. Nonetheless, polynucleotides that vary due to 
differences in codon usage are specifically contemplated by the present invention. Further, 
alleles of the genes comprising the polynucleotide sequences provided herein are within the 
scope of the present invention. Alleles are endogenous genes that are altered as a result of 
one or more mutations, such as deletions, additions and/or substitutions of nucleotides. The 
resulting mRNA and protein may, but need not, have an altered structure or function. Alleles 
may be identified using standard techniques (such as hybridization, amplification and/or 
database sequence comparison). 

Polynucleotides may be prepared using any of a variety of techniques. For 
example, a polynucleotide may be identified, as described in more detail below, by screening 
a microarray of cDNAs for tumor-associated expression (i.e., expression that is at least five 
fold greater in a prostate tumor than in normal tissue, as determined using a representative 
assay provided herein). Such screens may be performed using a Synteni microarray (Palo 
Alto, CA) according to the manufacturer's instructions (and essentially as described by 
Schena et al., Proc. Natl. Acad Sci. USA 95:10614-10619, 1996 and Heller et al., Proc. Natl. 
Acad. Sci. USA P'/:2 150-2 155, 1997). Alternatively, polypeptides may be amplified from 
cDNA prepared from cells expressing the proteins described herein, such as prostate tumor 
cells. Such polynucleotides may be amplified via polymerase chain reaction (PCR). For this 
approach, sequence-specific primers may be designed based on the sequences provided 
herein, and may be purchased or synthesized. 

An amplified portion may be used to isolate a full length gene from a suitable 
library (e.g.. a prostate tumor cDNA library) using well known techniques. Within such 
techniques, a library (cDNA or genomic) is screened using one or more polynucleotide 
probes or primers suitable for amplification. Preferably, a library is size-selected to include 
larger molecules. Random primed libraries may also be preferred for identifying 5' and 
upstream regions of genes. Genomic libraries are preferred for obtaining introns and 
extending 5' sequences. 

For hybridization techniques, a partial sequence may be labeled (e.g.. by nick- 
translation or end-labeling with "P) using well known techniques. A bacterial or 
bacteriophage library is then screened by hybridizing filters containing denatured bacterial 
colonies (or lawns containing phage plaques) vnth the labeled probe (see Sambrook et al., 
Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratories, Cold Spring 
Harbor, NY, 1989). Hybridizing colonies or plaques are selected and expanded, and the 
DNA is isolated for further analysis. cDNA clones may be analyzed to detenmine the amount 
of additional sequence by, for example, PCR using a primer from the partial sequence and a 
primer from the vector. Restriction maps and partial sequences may be generated to identify 
one or more overlapping clones. The complete sequence may then be determined using 
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Standard techniques, which may involve generating a series of deletion clones. The resulting 
overlapping sequences are then assembled into a single contiguous sequence. A full length 
cDNA molecule can be generated by ligating suitable fragments, using well known 
techniques. 

Alternatively, there are numerous amplification techniques for obtaining a full 
length coding sequence from a partial cDNA sequence. Within such techniques, 
amplification is generally performed via PGR. Any of a variety of commercially available 
kits may be used to perform the amplification step. Primers may be designed using, for 
example, software well known in the art. Primers are preferably 22-30 nucleotides in length, 
have a GC content of at least 50% and anneal to the target sequence at temperatures of about 
68°C to 72°C. The amplified region niay be sequenced as described above, and overlapping 
sequences assembled into a contiguous sequence. 

One such amplification technique is inverse PGR {see Triglia et al., Nucl. 
Acids Res. 16MS6, 1988), which uses restriction enzymes to generate a fragment in the 
known region of the gene. The fragment is then circularized by intramolecular ligation and 
used as a template for PGR with divergent primers derived from the known region. Withm an 
ahemative approach, sequences adjacent to a partial sequence may be retrieved by 
amplification with a primer to a linker sequence and a primer specific to a known region. The 
amplified sequences are typically subjected to a second round of amplification with the same 
linker primer and a second primer specific to the known region. A variation on this 
procedure, which employs two primers that initiate extension in opposite directions from the 
known sequence, is described in WO 96/38591. Another such technique is known as "rapid 
amplification of cDNA ends" or RACE. This technique involves the use of an internal primer 
and an external primer, which hybridizes to a polyA region or vector sequence, to identify 
sequences that are 5' and 3' of a known sequence. Additional techniques include capture PGR 
(Lagerstrom et al., PCR Methods Applic. /:ril-19, 1991) and walking PGR (Parker et al., 
Nucl. Acids. Res. 7P:3055-60, 1991). Other methods employing amplification may also be 
employed to obtain a full length cDNA sequence. 

In certain instances, it is possible to obtain a fiill length cDNA sequence by 
analysis of sequences provided in an expressed sequence tag (EST) database, such as that 
available from GenBank. Searches for overlapping ESTs may generally be performed using 
well known programs (e.g.. NGBI BLAST searches), and such ESTs may be used to generate 
a contiguous full length sequence. 

Gertain nucleic acid sequences of cDNA molecules encoding at least a portion 
of a prostate tumor protein are provided in SEQ ID N0s:l-1 11, 1 15-171, 173-175, 177, 179. 
305, 307-315, 326, 328, 330, 332-335, 340-375, 381. 382 or 384-472. Isolation of these 
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polynucleotides is described below. Each of these prostate tumor proteins was overexpressed 
in prostate tumor tissue. 

Polynucleotide variants may generally be prepared by any method known in 
the art, including chemical synthesis by, for example, solid phase phosphoramidite chemical 
synthesis. Modifications in a polynucleotide sequence may also be introduced using standard 
mutagenesis techniques, such as oligonucleotide-directed site-specific mutagenesis (see 
Adelman et al., DMA 2:183, 1983). Alternatively, RNA molecules may be generated by in 
vitro or in vivo transcription of DNA sequences encoding a prostate tumor protein, or portion 
thereof, provided that the DNA is incorporated into a vector with a suitable UNA polymerase 
promoter (such as T7 or SP6). Certain portions may be used to prepare an encoded 
polypeptide, as described herein. In addition, or alternatively, a portion may be administered 
to a patient such that the encoded polypeptide is generated in vivo (e.g.. by transfecting 
antigen-presenting cells, such as dendritic cells, with a cDNA construct encoding a prostate 
tumor polypeptide, and administering the transfected cells to the patient). 

A portion of a sequence complementary to a coding sequence (i.e., an 
antisense polynucleotide) may also be used as a probe or to modulate gene expression. 
cDNA constructs that can be transcribed into antisense RNA may also be introduced into 
cells of tissues to facilitate the production of antisense RNA. An antisense polynucleotide 
may be used, as described herein, to inhibit expression of a tumor protein. Antisense 
technology can be used to control gene expression through triple-helix formation, which 
compromises the ability of the double helix to open sufficiently for the binding of 
polymerases, transcription factors or regulatory molecules (see Gee et al.. In Huber and Carr, 
Molecular and Immunologic Approaches, Futura Publishing Co. (Mt. Kisco, NY; 1994)). 
Alternatively, an antisense molecule may be designed to hybridize with a control region of a 
gene (e.g., promoter, enhancer or transcription initiation site), and block transcription of the 
gene; or to block translation by inhibiting binding of a transcript to ribosomes. 

A portion of a coding sequence, or of a complementary sequence, may also be 
designed as a probe or primer to detect gene expression. Probes may be labeled with a 
variety of reporter groups, such as radionuclides and enzymes, and are preferably at least 10 
nucleotides in length, more preferably at least 20 nucleotides in length and still more 
preferably at least 30 nucleotides in length. Primers, as noted above, are preferably 22-30 
nucleotides in length. 

Any polynucleotide may be further modified to increase stability in vivo. 
Possible modifications include, but are not limited to, the addition of flanking sequences at 
the 5' and/or 3' ends; the use of phosphorothioate or 2' 0-methyl rather than 
phosphodiesterase linkages in the backbone; and/or the inclusion of nontraditional bases such 
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as inosine, queosine and wybutosine, as well as acetyl- methyl-, thio- and other modified 
forms of adenine, cytidine, guanine, thymine and uridine. 

Nucleotide sequences as described herein may be joined to a variety of other 
nucleotide sequences using established recombinant DNA techniques. For example, a 
polynucleotide may be cloned into any of a variety of cloning vectors, including plasmids, 
phagcmids, lambda phage derivatives and cosmids. Vectors of particular interest include 
expression vectors, replication vectors, probe generation vectors and sequencing vectors. In 
general, a vector will contain an origin of replication functional in at least one organism, 
convenient restriction endonuclease sites and one or more selectable markers. Other elements 
will depend upon the desired use, and will be apparent to those of ordinary skill in the art. 

Within certain embodiments, polynucleotides may be formulated so as to 
permit entry into a ceil of a mammal, and expression therein. Such formulations are 
particularly useful for therapeutic purposes, as described below. Those of ordinary skill in 
the art will appreciate that there are many ways to achieve expression of a polynucleotide in a 
target cell, and any suitable method may be employed. For example, a polynucleotide may be 
incorporated into a viral vector such as, but not limited to, adenovirus, adeno-associated 
virus, retrovirus, or vaccinia or other pox virus (e.g., avian pox virus). Techniques for 
incorporating DNA into such vectors are well known to those of ordinary skill in the art. A 
retroviral vector may additionally transfer or incorporate a gene for a selectable marker (to aid 
in the identification or selection of transduced cells) and/or a targeting moiety, such as a gene 
that encodes a ligand for a receptor on a specific target cell, to render the vector target 
specific. Targeting may also be accomplished using an antibody, by methods known to those 
of ordinary skill in the art. 

Other formulations for therapeutic purposes include colloidal dispersion 
systems, such as macromolecule complexes, nanocapsules, microspheres, beads, and lipid- 
based systems including oil-in-water emulsions, micelles, mixed micelles, and liposomes. A 
preferred colloidal system for use as a delivery vehicle in vitro and in vivo is a liposome {i.e.. 
an artificial membrane vesicle). The preparation and use of such systems is well known in 
the art. 



Prostate Tumor PoLYPEPTroEs 

Within the context of the present invention, polypeptides may comprise at 
least an immunogenic portion of a prostate tumor protein or a variant thereof, as described 
herein. As noted above, a "prostate tumor protein" is a protein that is expressed by prostate 
tumor cells. Proteins that are prostate tumor proteins also react detectably within an 
immunoassay (such as an ELISA) with antisera fi-om a patient with prostate cancer. 
Polypeptides as described herein may be of any length. Additional sequences derived from 
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the native protein and/or heterologous sequences may be present, and such sequences may 
(but need not) possess further immunogenic or antigenic properties. 

An "immunogenic portion," as used herein is a portion of a protein that is 
recognized {i.e., specifically bound) by a B-cell and/or T-cell surface antigen receptor. Such 
immunogenic portions generally comprise at least 5 amino acid residues, more preferably at 
least 10, and still more preferably at least 20 amino acid residues of a prostate tumor protein 
or a variant thereof Certain preferred immunogenic portions include peptides in which an N- 
terminal leader sequence and/or transmembrane domain have been deleted. Other preferred 
immunogenic portions may contain a small N- and/or C-terminal deletion (e.g., 1-30 amino 
acids, preferably 5-15 amino acids), relative to the mature protem. 

Immunogenic portions may generally be identified using well known 
techniques, such as those summarized in Paul, Fundamental Immunology, 3rd ed., 243-247 
(Raven Press, 1993) and references cited therein. Such techniques include screening 
polypeptides for the ability to react with antigen-specific antibodies, antisera and/or T-cell 
hnes or clones. As used herein, antisera and antibodies are "antigen-specific" if they 
specifically bind to an antigen (i.e.. they react with the protein in an ELISA or other 
immunoassay, and do not react detectably with unrelated proteins). Such antisera and 
antibodies may be prepared as described herein, and using well known techniques. An 
immunogenic portion of a native prostate tumor protein is a portion that reacts with such 
antisera and/or T-cells at a level that is not substantially less than the reactivity of the full 
length polypeptide (e.g, in an ELISA and/or T-cell reactivity assay). Such immunogenic 
portions may react within such assays at a level that is similar to or greater than the reactivity 
of the full length polypeptide. Such screens may generally be performed using methods well 
known to those of ordinary skill in the art, such as those described in Harlow and Lane, 
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. For example, a 
polypeptide may be immobilized on a solid support and contacted with patient sera to allow 
binding of antibodies within the sera to the immobilized polypeptide. Unbound sera may 
then be removed and bound antibodies detected using, for example, '^^I-Iabeled Protein A. 

As noted above, a composition may comprise a variant of a native prostate 
tumor protein. A polypeptide "variant," as used herein, is a polypeptide that differs from a 
native prostate tumor protein in one or more substitutions, deletions, additions and/or 
insertions, such that the immunogenicity of the polypeptide is not substantially diminished. 
In other words, the ability of a variant to react with antigen-specific antisera may be enhanced 
or unchanged, relative to the native protein, or may be diminished by less than 50%, and 
preferably less than 20%, relative to the native protein. Such variants may generally be 
identified by modifying one of the above polypeptide sequences and evaluating the reactivity 
of the modified polypeptide with antigen-specific antibodies or antisera as described herein. 
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Preferred variants include those in which one or more portions, such as an N-terminal leader 
sequence or transmembrane domain, have been removed. Other preferred variants include 
variants in v^^hich a small portion (e.g., 1-30 amino acids, preferably 5-15 amino acids) has 
been removed from the N- and/or C-terminal of the mature protein. Polypeptide variants 
preferably exhibit at least about 70%, more preferably at least about 90% and most preferably 
at least about 95% identity (determined as described above) to the identified polypeptides. 

Preferably, a variant contains conservative substitutions. A "conservative 
substitution" is one in which an amino acid is substituted for another amino acid that has 
similar properties, such that one skilled in the art of peptide chemistry would expect the 
secondary structure and hydropathic nature of the polypeptide to be substantially unchanged. 
Amino acid substitutions may generally be made on the basis of similarity in polarity, charge, 
solubility, hydrophobicity, hydrophilicity and/or the amphipathic nature of the residues. For 
example, negatively charged amino acids include aspartic acid and glutamic acid; positively 
charged amino acids include lysine and arginine; and amino acids with uncharged polar head 
groups having similar hydrophilicity values include leucine, isoleucine and valine; glycine 
and alanine; asparagine and glutamine; and serine, threonine, phenylalanine and tyrosine. 
Other groups of amino acids that may represent conservative changes include: (1) ala, pro, 
gly, glu, asp, gin, asn, ser, thr; (2) cys, ser, tyr, thr; (3) val, ile, leu, met, ala, phe; (4) lys, arg, 
his; and (5) phe, tyr, trp, his. A variant may also, or alternatively, contain nonconservative 
changes. In a preferred embodiment, variant polypeptides differ from a native sequence by 
substitution, deletion or addition of five amino acids or fewer. Variants may also (or 
alternatively) be modified by, for ekample, the deletion or addition of amino acids that have 
minimal influence on the iminunogenicily, secondary structure and hydropathic nature of the 
polypeptide. 

As noted above, polypeptides may comprise a signal (or leader) sequence at 
the N-terminal end of the protein which co-translationally or post-translationally directs 
transfer of the protein. The polypeptide may also be conjugated to a linker or other sequence 
for ease of synthesis, purification or identification of the polypeptide (e.g.. poly-His), or to 
enhance binding of the polypeptide to a solid support. For example, a polypeptide may be 
conjugated to an immunoglobulin Fc region. 

Polypeptides may be prepared using any of a variety of well known 
techniques. Recombinant polypeptides encoded by DNA sequences as described above may 
be readily prepared from the DNA sequences using any of a variety of expression vectors 
known to those of ordinary skill in the art. Expression may be achieved in any appropriate 
host cell that has been transformed or transfected with an expression vector containing a 
DNA molecule that encodes a recombinant polypeptide. Suitable host cells include 
prokaryotes, yeast and higher eukaryotic cells. Preferably, the host cells employed are 
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E. coli, yeast or a mammalian cell line such as COS or CHO. Supematants from suitable 
host/vector systems which secrete recombinant protein or polypeptide into culture media may 
be first concentrated using a commercially available filter. Following concentration, the 
concentrate may be applied to a suitable purification matrix such as an affinity matrix or an 
ion exchange resin. Finally, one or more reverse phase HPLC steps can be employed to 
further purify a recombinant polypeptide. 

Portions and other variants having fewer than about 100 amino acids, and 
generally fewer than about 50 amino acids, may also be generated by synthetic means, using 
techniques well known to those of ordinary skill in the art. For example, such polypeptides 
may be synthesized using any of the commercially available solid-phase techniques, such as 
the Merrifield solid-phase synthesis method, where amino acids are sequentially added to a 
growing amino acid chain. See Merrifield, J. Am. Chem. Soc. 55:2149-2146, 1963. 
Equipment for automated synthesis of polypeptides is commercially available from suppliers 
such as Perkin Ehner/Applied BioSystems Division (Foster City, CA), and may be operated 
according to the manufacturer's instructions. 

Within certain specific embodiments, a polypeptide may be a fusion protein 
that comprises multiple polypeptides as described herein, or that comprises at least one 
polypeptide as described herein and an unrelated sequence, such as a known tumor protein. A 
fusion partner may, for example, assist in providing T helper epitopes (an immunological 
fusion partner), preferably T helper epitopes recognized by humans, or may assist in 
expressing the protein (an expression enhancer) at higher yields than the native recombinant 
protein. Certain preferred fusion partners are both immunological and expression enhancing 
fusion partners. Other fusion partners may be selected so as to increase the solubility of the 
protein or to enable the protein to be targeted to desired intracellular compartments. Still 
fiifthef fusion partners include affinity tags, which facilitate purification of the protein. 

Fusion proteins may generally be prepared using standard techniques, 
including chemical conjugation. Preferably, a fusion protein is expressed as a recombinant 
protein, allowing the production of increased levels, relative to a non-fused protein, in an 
expression system. Briefly, DNA sequences encoding the polypeptide components may be 
assembled separately, and ligated into an appropriate expression vector. The 3' end of the 
DNA sequence encoding one polypeptide component is ligated, with or without a peptide 
linker, to the 5' end of a DNA sequence encoding the second polypeptide component so that 
the reading frames of the sequences are in phase. This permits translation into a single fusion 
protein that retains the biological activity of both component polypeptides. 

A peptide linker sequence may be employed to separate the first and the 
second polypeptide components by a distance sufficient to ensure that each polypeptide folds 
into its secondary and tertiary structures. Such a peptide linker sequence is incorporated into 
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the ftision protein using standard techniques well known in the art. Suitable peptide linker 
sequences may be chosen based on the following factors: (1) their ability to adopt a flexible 
extended conformation; (2) their inability to adopt a secondary structure that could interact 
with functional epitopes on the first and second polypeptides; and (3) the lack of hydrophobic 
or charged residues that might react with the polypeptide functional epitopes. Preferred 
peptide linker sequences contain Gly, Asn and Ser residues. Other near neutral amino acids, 
such as Thr and Ala may also be used in the linker sequence. Amino acid sequences which 
may be usefully employed as linkers include those disclosed in Maratea et al., Gene 40:39-46, 
1985; Murphy etal., Proc. Nail. Acad. Sci. USA <?i:8258-8262, 1986; U.S. Patent 
No. 4,935,233 and U.S. Patent No. 4,751,180. The linker sequence may generally be from 1 
to about 50 amino acids in length. Linker sequences are not required when the first and 
second polypeptides have non-essential N-terminal amino acid regions that can be used to 
separate the fimctional domains and prevent steric interference. 

The ligated DNA sequences are operably linked to suitable transcriptional or 
translational regulatory elements. The regulatory elements responsible for expression of 
DNA are located only 5' to the DNA sequence encoding the first polypeptides. Similarly, 
stop codons required to end translation and transcription termination signals are only present 
3' to the DNA sequence encoding the second polypeptide. 

Fusion proteins are also provided that comprise a polypeptide of the present 
invention together with an unrelated immunogenic protein. Preferably the immunogenic 
protein is capable of eliciting a recall response. Examples of such proteins include tetanus, 
tuberculosis and hepatitis proteins {see, for example, Stoute et al. New Engl. J. Med., 336:S6- 
91,1997). 

Within preferred embodiments, an immunological fusion partner is derived 
from protein D, a surface protein of the gram-negative bacterium Haemophilus influenza B 
(WO 91/1 8926). Preferably, a protein D derivative comprises approximately the first third of 
the protein (e.g.. the first N-terminal 100-1 10 amino acids), and a protein D derivative may be 
lipidated. Within certain preferred embodiments, the first 109 residues of a Lipoprotein D 
fusion partner is included on the N-terminus to provide the polypeptide with additional 
exogenous T-cell epitopes and to increase the expression level in E. coli (thus functioning as 
an expression enhancer). The lipid tail ensures optimal presentation of the antigen to antigen 
presenting cells. Other fiision partners include the non-structural protein from influenzae 
virus, NSl (hemaglutinin). Typically, the N-terminal 81 amino acids are used, although 
different fragments that include T-helper epitopes may be used. 

In another embodiment, the immunological fusion partner is the protein known 
as LYTA, or a portion thereof (preferably a C-terminal portion). LYTA is derived from 
Streptococcus pneumoniae, which synthesizes an N-acetyl-L-alanine amidase known as 
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amidasc LYTA (encoded by the LytA gene; Gene 4^:1(^5-1^1, 1986). LYTA is an autolysin 
that specifically degrades certain bonds in the peptidoglycan backbone. The C-terminal 
domain of the LYTA protein is responsible for the affinity to the choline or to some choline 
analogues such as DEAE. This property has been exploited for the development oiE. coli C- 
LYTA expressing plasmids useful for expression of fusion proteins. Purification of hybrid 
proteins containing the C-LYTA fi-agment at the amino terminus has been described {see 
Biotechnology 10:195-19%, 1992). Within a preferred embodiment, a repeat portion of LYTA 
may be incorporated into a fusion protein. A repeat portion is found in the C-terminal region 
starting at residue 1 78. A particularly preferred repeat portion incorporates residues 1 88-305. 

In general, polypeptides (including fusion proteins) and polynucleotides as 
described herein are isolated. An "isolated" polypeptide or polynucleotide is one that is 
removed from its original environment. For example, a naturally-occurring protein is isolated 
if it is separated from some or all of the coexisting materials in the natural system. 
Preferably, such polypeptides are at least about 90% pure, more preferably at least about 95% 
pure and most preferably at least about 99% pure. A polynucleotide is considered to be 
isolated if, for example, it is cloned into a vector that is not a part of the natural environment. 

Binding Agents 

The present invention further provides agents, such as antibodies and antigen- 
binding fragments thereof, that specifically bind to a prostate tumor protein. As used herein, 
an antibody, or antigen-binding fragment thereof, is said to "specifically bind" to a prostate 
tumor protein if it reacts at a detectable level (within, for example, an ELISA) with a prostate 
tumor protein, and does not react detectably with unrelated proteins under similar conditions. 
As used herein, "binding" refers to a noncovalent association between two separate molecules 
such that a complex is formed. The ability to bind may be evaluated by, for example, 
determining a binding constant for the formation of the complex. The binding constant is the 
value obtained when the concentration of the complex is divided by the product of the 
component concentrations. In general, two compounds are said to "bind," in the context of 
the present invention, when the binding constant for complex formation exceeds about 10' 
L/mol. The binding constant may be determined using methods well known in the art. 

Binding agents may be further capable of differentiating between patients with 
and without a cancer, such as prostate cancer, using the representative assays provided herein. 
In other words, antibodies or other binding agents that bind to a prostate tumor protein will 
generate a signal indicating the presence of a cancer in at least about 20% of patients with the 
disease, and will generate a negative signal indicating the absence of the disease in at least 
about 90% of individuals without the cancer. To determine whether a binding agent satisfies 
this requirement, biological samples {e.g., blood, sera, urine and/or tumor biopsies) from 
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patients with and without a cancer (as determined using standard clinical tests) may be 
assayed as described herein for the presence of polypeptides that bind to the binding agent. It 
will be apparent that a statistically significant number of samples with and without the 
disease should be assayed. Each binding agent should satisfy the above criteria; however, 
those of ordinary skill in the art will recognize that binding agents may be used in 
combination to improve sensitivity. 

Any agent that satisfies the above requirements may be a binding agent. For 
example, a binding agent may be a ribosome, with or without a peptide component, an RNA 
molecule or a polypeptide. In a preferred embodiment, a binding agent is an antibody or an 
antigen-binding fragment thereof Antibodies may be prepared by any of a variety of 
techniques known to those of ordinary skill in the art. See, e.g., Harlow and Lane, 
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In general, 
antibodies can be produced by cell culture techniques, including the generation of 
monoclonal antibodies as described herein, or via transfection of antibody genes into suitable 
bacterial or mammalian cell hosts, in order to allow for the production of recombinant 
antibodies. In one technique, an immunogen comprising the polypeptide is initially injected 
into any of a wide variety of mammals {e.g., mice, rats, rabbits, sheep or goats). In this step, 
the polypeptides of this invention may serve as the immunogen without modification. 
Alternatively, particularly for relatively short polypeptides, a superior immune response may 
be elicited if the polypeptide is joined to a carrier protein, such as bovine serum albumin or 
keyhole limpet hemocyanin. The immunogen is injected into the animal host, preferably 
according to a predetermined schedule incorporating one or more booster immunizations, and 
the animals arc bled periodically. Polyclonal antibodies specific for the polypeptide may then 
be purified from such antisera by, for example, affinity chromatography using the polypeptide 
coupled to a suitable solid support. 

Monoclonal antibodies specific for an antigenic polypeptide of interest may be 
prepared, for example, using the technique of Kohler and Milstein, Eur. J. Immunol. 6:511- 
519, 1976, and improvements thereto. Briefly, these methods involve the preparation of 
immortal cell lines capable of producing antibodies having the desired specificity (i.e., 
reactivity with the polypeptide of interest). Such cell lines may be produced, for example, 
from spleen cells obtained from an animal immunized as described above. The spleen cells 
are then immortalized by, for example, fusion with a myeloma cell fusion partner, preferably 
one that is syngeneic with the immunized animal. A variety of fusion techniques may be 
employed. For example, the spleen cells and myeloma cells may be combined with a 
nonionic detergent for a few minutes and then plated at low density on a selective medium 
that supports the growth of hybrid cells, but not myeloma cells. A preferred selection 
technique uses HAT (hypoxanthine, aminopterin, thymidine) selection. After a sufficient 
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time, usually about 1 to 2 weeks, colonies of hybrids are observed. Single colonies are 
selected and their culture supematants tested for binding activity against the polypeptide. 
Hybridomas having high reactivity and specificity are preferred. 

Monoclonal antibodies may be isolated from the supematants of grovvdng 
hybridoma colonies. In addition, various techniques may be employed to enhance the yield, 
such as injection of the hybridoma cell line into the peritoneal cavity of a suitable vertebrate 
host, such as a mouse. Monoclonal antibodies may then be harvested from the ascites fluid or 
the blood. Contaminants may be removed from the antibodies by conventional techniques, 
such as chromatography, gel filtration, precipitation, and extraction. The polypeptides of this 
invention may be used in the purification process in, for example, an affinity chromatography 
step. 

Within certain embodiments, the use of antigen-binding fragments of 
antibodies may be preferred. Such fragments include Fab fragments, which may be prepared 
using standard techniques. Briefiy, immunoglobulins may be purified from rabbit semm by 
affinity chromatography on Protein A bead columns (Harlow and Lane, Antibodies: A 
Laboratory Manual, Cold Spring Harbor Laboratory, 1988) and digested by papain to yield 
Fab and Fc fragments. The Fab and Fc fragments may be separated by affinity 
chromatography on protein A bead columns. 

Monoclonal antibodies of the present invention may be coupled to one or more 
therapeutic agents. Suitable agents in this regard include radionuclides, differentiation 
inducers, drugs, toxins, and derivatives thereof Preferred radionuclides include '**Y, '^'l, '"I, 
'^'L "*Re, '"Re, ^"At, and ^'^Bi. Preferred drugs include methotrexate, and pyrimidine and 
purine analogs. Preferred differentiation inducers include phorbol esters and butyric acid. 
Preferred toxins include ricin, abrin, diptheria toxin, cholera toxin, gelonin, Pseudomonas 
exotoxin. Shigella toxin, and pokeweed antiviral protein. 

A therapeutic agent may be coupled {e.g., covalently bonded) to a suitable 
monoclonal antibody either directly or indirectly (e.g., via a linker group). A direct reaction 
between an agent and an antibody is possible when each possesses a substituent capable of 
reacting with the other. For example, a nucleophilic group, such as an amino or sulfhydryl 
group, on one may be capable of reacting with a carbonyl-containing group, such as an 
anhydride or an acid halide, or with an alkyl group contaming a good leaving group (e.g., a 
halide) on the other. 

Alternatively, it may be desirable to couple a therapeutic agent and an 
antibody via a linker group. A linker group can fiinction as a spacer to distance an antibody 
from an agent in order to avoid interference with binding capabilities. A linker group can 
also serve to increase the chemical reactivity of a substituent on an agent or an antibody, and 
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thus increase the coupling efficiency. An increase in chemical reactivity may also facilitate 
the use of agents, or functional groups on agents, which otherwise would not be possible. 

It will be evident to those skilled in the art that a variety of bifiinctional or 
polyfunctional reagents, both homo- and hetero-functional (such as those described in the 
catalog of the Pierce Chemical Co., Rockford, IL), may be employed as the linker group. 
Coupling may be effected, for example, through amino groups, carboxyl groups, sulfhydryl 
groups or oxidized carbohydrate residues. There are numerous references describing such 
methodology, e.g., U.S. Patent No. 4,671,958, to Rodwell et al. 

Where a therapeutic agent is more potent when free from the antibody portion 
of the immunoconjugates of the present invention, it may be desirable to use a linker group 
which is cleavable during or upon internalization into a cell. A number of different cleavable 
linker groups have been described. The mechanisms for the intracellular release of an agent 
from these linker groups include cleavage by reduction of a disulfide bond {e.g., U.S. Patent 
No. 4,489,710, to Spitler), by irradiation of a photolabile bond {e.g, U.S. Patent 
No. 4,625,014, to Senter et al.), by hydrolysis of derivatized amino acid side chains (e.g., U.S. 
Patent No. 4,638,045, to Kohn et al.), by serum complement-mediated hydrolysis {e.g., U.S. 
Patent No. 4,671,958, to Rodwell etal.), and acid-catalyzed hydrolysis {e.g, U.S. Patent 
No. 4,569,789, to Blattler et al.). 

It may be desirable to couple more than one agent to an antibody. In one 
embodiment, muhiple molecules of an agent are coupled to one antibody molecule. In 
another embodiment, more than one type of agent may be coupled to one antibody. 
Regardless of the particular embodiment, immunoconjugates with more than one agent may 
be prepared in a variety of ways. For example, more than one agent may be coupled directly 
to an antibody molecule, or linkers which provide multiple sites for attachment can be used. 
Ahematively, a carrier can be used. 

A carrier may bear the agents in a variety of ways, including covalent bonding 
either directly or via a linker group. Suitable carriers include proteins such as albumins {e.g, 
U.S. Patent No. 4,507,234, to Kato et al.), peptides and polysaccharides such as aminodextran 
{e.g, U.S. Patent No. 4,699,784, to Shih et al.). A carrier may also bear an agent by 
noncovalent bonding or by encapsulation, such as within a liposome vesicle (e.g, U.S. Patent 
Nos. 4,429.008 and 4,873,088). Carriers specific for radionuclide agents include 
radiohalogenated small molecules and chelating compounds. For example, U.S. Patent No. 
4,735,792 discloses representative radiohalogenated small molecules and their synthesis. A 
radionuclide chelate may be formed from chelating compounds that include those containing 
nitrogen and sulfur atoms as the donor atoms for binding the metal, or metal oxide, 
radionuclide. For example, U.S. Patent No. 4,673,562, to Davison etal. discloses 
representative chelating compounds and their synthesis. 
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A variety of routes of administration for the antibodies and immunoconjugates 
may be used. Typically, administration will be intravenous, intramuscular, subcutaneous or 
in the bed of a resected tumor. It will be evident that the precise dose of the 
antibody/immunoconjugate will vary depending upon the antibody used, the antigen density 
on the tumor, and the rate of clearance of the antibody. 

T Cells 

Immunotherapeutic compositions may also, or alternatively, comprise T cells 
specific for a prostate tumor protein. Such cells may generally be prepared in vitro or ex vivo, 
using standard procedures. For example, T cells may be isolated from bone marrow, 
peripheral blood, or a fraction of bone marrow or peripheral blood of a patient, using a 
commercially available cell separation system, such as the CEPRATE^" system, available 
from CellPro Inc., Bothell WA (see also U.S. Patent No. 5,240,856; U.S. Patent No. 
5,215,926; WO 89/06280; WO 91/161 16 and WO 92/07243). Alternatively, T cells may be 
derived from related or unrelated humans, non-human mammals, cell lines or cultures. 

T cells may be stimulated with a prostate tumor polypeptide, polynucleotide 
encoding a prostate tumor polypeptide and/or an antigen presenting cell (APC) that expresses 
such a polypeptide. Such stimulation is performed under conditions and for a time sufficient 
to permit the generation of T cells that are specific for the polypeptide. Preferably, a prostate 
tumor polypeptide or polynucleotide is present within a delivery vehicle, such as a 
microsphere, to facilitate the generation of specific T cells. 

T cells are considered to be specific for a prostate tumor polypeptide if the T 
cells kill target cells coated with the polypeptide or expressing a gene encoding the 
polypeptide. T cell specificity may be evaluated using any of a variety of standard 
techniques. For example, within a chromium release assay or proliferation assay, a 
stimulation index of more than two fold increase in lysis and/or proliferation, compared to 
negative controls, indicates T cell specificity. Such assays may be performed, for example, as 
described in Chen et al.. Cancer Res. J-/: 1065- 1 070, 1994. Alternatively, detection of the 
proliferation of T cells may be accomplished by a variety of known techniques. For example, 
T cell proliferation can be detected by measuring an increased rate of DNA synthesis (e.g.. by 
pulse-labeling cultures of T cells with tritiated thymidine and measuring the amount of 
tritiated thymidine incorporated into DNA). Contact with a prostate tumor polypeptide (100 
ng/ml - 100 ng/ml, preferably 200 ng/ml - 25 ^g/ml) for 3 - 7 days should result in at least a 
two fold increase in proliferation of the T cells. Contact as described above for 2-3 hours 
should result in activation of the T cells, as measured using standard cytokine assays in which 
a two fold increase in the level of cytokine release (e.g.. TNF or IFN-y) is indicative of T cell 
activation (.\ee Coligan et al.. Current Protocols in Immunology, vol. 1, Wiley Interscience 
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(Greene 1998)). T cells that have been activated in response to a prostate tumor polypeptide, 
polynucleotide or polypeptide-expressing APC may be CD4" and/or CD8*. Prostate tumor 
protein-specific T cells may be expanded using standard techniques. Within preferred 
embodiments, the T cells are derived from either a patient or a related, or unrelated, donor 
and are administered to the patient following stimulation and expansion. 

For therapeutic purposes, CD4+ or CD8+ T cells that proliferate in response to 
a prostate tumor polypeptide, polynucleotide or APC can be expanded in number either 
in vitro or in vivo. Proliferation of such T cells in vitro may be accomplished in a variety of 
ways. For example, the T cells can be re-exposed to a prostate tumor polypeptide, or a short 
peptide corresponding to an immunogenic portion of such a polypeptide, with or without the 
addition of T cell growth factors, such as interleukin-2, and/or stimulator cells that synthesize 
a prostate tumor polypeptide. Alternatively, one or more T cells that proliferate in the 
presence of a prostate tumor protein can be expanded in number by cloning. Methods for 
cloning cells are well known in the art, and include limiting dilution. 

Pharmaceutical Compositions and Vaccines 

Within certain aspects, polypeptides, polynucleotides, T cells and/or binding 
agents disclosed herein may be incorporated into pharmaceutical compositions or 
immunogenic compositions {i.e.. vaccines). Pharmaceutical compositions comprise one or 
more such compounds and a physiologically acceptable carrier. Vaccines may comprise one 
or more such compounds and a non-specific immune response enhancer. A non-specific 
immune response enhancer may be any substance that enhances an immune response to an 
exogenous antigen. Examples of non-specific immune response enhancers include adjuvants, 
biodegradable microspheres (e.g., polylactic galactide) and liposomes (into which the 
compound is incorporated; see e.g., FuUerton, U.S. Patent No. 4,235,877). Vaccine 
preparation is generally described in, for example, M.F. Powell and M.J. Newman, eds., 
"Vaccine Design (the subunit and adjuvant approach)," Plenum Press (NY, 1995). 
Pharmaceutical compositions and vaccines within the scope of the present invention may also 
contain other compounds, which may be biologically active or inactive. For example, one or 
more immunogenic portions of other tumor antigens may be present, either incorporated into 
a fusion polypeptide or as a separate compound, within the composition or vaccine. 

A pharmaceutical composition or vaccine may contain DNA encoding one or 
more of the polypeptides as described above, such that the polypeptide is generated in situ. 
As noted above, the DNA may be present within any of a variety of delivery systems known 
to those of ordinar>' skill in the art, including nucleic acid expression systems, bacteria and 
viral expression systems. Numerous gene delivery techniques are well known in the art, such 
as those described by Rolland, Crit. Rev. Therap. Drug Carrier Systems 75:143-198, 1998, 
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and references cited therein. Appropriate nucleic acid expression systems contain the 
necessary DNA sequences for expression in the patient (such as a suitable promoter and 
terminating signal). Bacterial delivery systems involve the administration of a bacterium 
(such as Bacillus-Calmette-Guerrin) that expresses an immunogenic portion of the 
polypeptide on its cell surface or secretes such an epitope. In a preferred embodiment, the 
DNA may be introduced using a viral expression system (e.g., vaccinia or other pox virus, 
retrovirus, or adenovirus), which may involve the use of a non-pathogenic (defective), 
replication competent virus. Suitable systems are disclosed, for example, in Fisher-Hoch et 
al., Proc. Natl. Acad. Sci. USA 5d:3 17-321, 1989; Flexner et al., Ann. N.Y. Acad. Sci. 
569M-m, 1989; Flexner et al.. Vaccine 5:17-21, 1990; U.S. Patent Nos. 4,603,112, 
4,769,330, and 5,017,487; WO 89/01973; U.S. Patent No. 4,777,127; GB 2,200,65 1 ;' 
EP 0,345,242; WO 91/02805; Berkner, Biotechniques 5:616-627, 1988; Rosenfeld et al.. 
Science 2j2:43 1-434, 1991; KoUs et al., Proc Natl. Acad. Sci. USA P7:215-219, 1994; 
Kass-Eisler et al., Proc. Natl. Acad Sci. USA P0:1 1498-1 1502, 1993; Guzman et al.. 
Circulation 55:2838-2848, 1993; and Guzman et al.. Or. Res. 73:1202-1207, 1993. 
Techniques for incorporating DNA into such expression systems are well known to those of 
ordinary skill in the art. The DNA may also be "naked," as described, for example, in Ulmer 
et al.. Science 259:1745-1749, 1993 and reviewed by Cohen. Science 259:1691-1692, 1993. 
The uptake of naked DNA may be increased by coating the DNA onto biodegradable beads, 
which are efficiently transported into the cells. 

While any suitable carrier knowTi to those of ordinary skill in the art may be 
employed in the pharmaceutical compositions of this invention, the type of carrier will vary 
depending on the mode of administration. Compositions of the present invention may be 
formulated for any appropriate manner of administration, including for example, topical, oral, 
nasal, intravenous, intracranial, intraperitoneal, subcutaneous or intramuscular administration. 
For parenteral administration, such as subcutaneous injection, the carrier preferably 
comprises water, saline, alcohol, a fat, a wax or a buffer. For oral adminisUation, any of the 
above carriers or a solid carrier, such as mannitol, lactose, starch, magnesium stearate, 
sodium saccharine, talcum, cellulose, glucose, sucrose, and magnesium carbonate, may be 
employed. Biodegradable microspheres (e.g.. polylactate polyglycolate) may also be 
employed as carriers for the pharmaceutical compositions of this invention. Suitable 
biodegradable microspheres arc disclosed, for example, in U.S. Patent Nos. 4,897,268 and 
5,075,109. 

Such compositions may also comprise buffers (e.g., neutral buffered saline or 
phosphate buffered saline), carbohydrates (e.g.. glucose, mannose, sucrose or dextrans), 
mannitol, proteins, polypeptides or amino acids such as glycine, antioxidants, chelating 
agents such as EDTA or glutathione, adjuvants (e.g., aluminum hydroxide) and/or 
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preservatives. Alternatively, compositions of the present invention may be formulated as a 
lyophilizate. Compounds may aJso be encapsulated within liposomes using well known 
technology. 

Any of a variety of non-specific immune response enhancers may be employed 
in the vaccines of this invention. For example, an adjuvant may be included. Most adjuvants 
contain a substance designed to protect the antigen from rapid catabolism, such as aluminum 
hydroxide or mineral oil, and a stimulator of immune responses, such as lipid A, Bortadella 
pertussis or Mycobacterium tuberculosis derived proteins. Suitable adjuvants are 
commercially available as, for example, Freund's Incomplete Adjuvant and Complete 
Adjuvant (Difco Laboratories, Detroit, MI); Merck Adjuvant 65 (Merck and Company, Inc., 
Rahway, NJ); aluminum salts such as aluminum hydroxide gel (alum) or aluminum 
phosphate; salts of calcium, iron or zinc; an insoluble suspension of acylated tyrosine; 
acylated sugars; cationically or anionically derivatized polysaccharides; polyphosphazenes; 
biodegradable microspheres; monophosphoryl lipid A and quil A. Cytokines, such as GM- 
CSF or interleukin-2, -7, or -12, may also be used as adjuvants. 

Within the vaccines provided herein, the adjuvant composition is preferably 
designed to induce an immune response predominantly of the Thl type. High levels of Thl- 
type cytokines {e.g., IFN-y, IL-2 and IL-12) tend to favor the induction of cell mediated 
immune responses to an administered antigen. In contrast, high levels of Th2-type cytokines 
{e.g., IL-4, IL-5, IL-6, IL-10 and TNF-P) tend to favor the induction of humoral immune 
responses. Following application of a vaccine as provided herein, a patient will support an 
immune response that includes Thl- and Th2-type responses. Within a preferred 
embodiment, in which a response is predominantly Thl -type, the level of Thl -type cytokines 
will increase to a greater extent than the level of Th2-type cytokines. The levels of these 
cytokines may be readily assessed using standard assays. For a review of the families of 
cytokines, see Mosmann and Coffman, Ann. Rev. Immunol. 7:145-173, 1989. 

Preferred adjuvants for use in eliciting a predominantly Thl-type response 
include, for example, a combination of monophosphoryl lipid A, preferably 3-de-O-acylated 
monophosphoryl lipid A (3D-MPL), together with an aluminum salt. MPL adjuvants are 
available from Ribi ImmunoChem Research Inc. (Hamilton, MT; see US Patent Nos. 
4,436,727; 4,877,61 1; 4,866,034 and 4,912,094). CpG-containing oligonucleotides (in which 
the CpG dinucleotide is unmethylated) also induce a predominantly Thl response. Such 
oligonucleotides are well known and are described, for example, in WO 96/02555. Another 
preferred adjuvant is a saponin, preferably QS21, which may be used alone or in combination 
with other adjuvants. For example, an enhanced system involves the combination of a 
monophosphoryl lipid A and saponin derivative, such as the combination of QS21 and 3D- 
MPL as described in WO 94/00153, or a less reactogenic composition where the QS21 is 
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quenched with cholesterol, as described in WO 96/33739. Other preferred formulations 
comprises an oil-in-water emulsion and tocopherol. A particularly potent adjuvant 
formulation involving QS21, 3D-MPL and tocopherol in an oil-in-water emulsion is 
described in WO 95/17210. Any vaccine provided herein may be prepared using well known 
methods that result in a combination of antigen, immune response enhancer and a suitable 
carrier or excipient. 

The compositions described herein may be administered as part of a sustained 
release formulation (i.e., a formulation such as a capsule or sponge that effects a slow release 
of compound following administration). Such fomiulations may generally be prepared using 
well known technology and administered by, for example, oral, rectal or subcutaneous 
implantation, or by implantation at the desired target site. Sustained-release formulations 
may contain a polypeptide, polynucleotide or antibody dispersed in a carrier matrix and/or 
contained within a reservoir surrounded by a rate controlling membrane. Carriers for use 
within such formulations are biocompatible, and may also be biodegradable; preferably the 
formulation provides a relatively constant level of active component release. The amount of 
active compound contained within a sustained release formulation depends upon the site of 
implantation, the rate and expected duration of release and the nature of the condition to be 
treated or prevented. 

Any of a variety of delivery vehicles may be employed within pharmaceutical 
compositions and vaccines to facilitate production of an antigen-specific immune response 
that targets tumor cells. Delivery vehicles include antigen presenting cells (APCs), such as 
dendritic cells, macrophages, B cells, monocytes and other cells that may be engineered to be 
efficient APCs. Such cells may, but need not, be genetically modified to increase the 
capacity for presenting the antigen, to improve activation and/or maintenance of the T cell 
response, to have anti-tumor effects per se and/or to be immunologically compatible with the 
receiver (i.e.. matched HLA haplotype). APCs may generally be isolated from any of a 
variety of biological fluids and organs, including tumor and peritumoral tissues, and may be 
autologous, allogeneic, syngeneic or xenogeneic cells. 

Certain preferred embodiments of the present invention use dendritic cells or 
progenitors thereof as antigen-presenting cells. Dendritic cells are highly potent APCs 
(Banchereau and Steinman, Nature 592:245-251, 1998) and have been shown to be effective 
as a physiological adjuvant for eliciting prophylactic or therapeutic antitumor immunity (see 
Timmerman and Lev>', Ann. Rev. Med. 50:507-529, 1999). In general, dendritic cells may be 
identified based on their typical shape (stellate in situ, with marked cytoplasmic processes 
(dendrites) visible in vitro) and based on the lack of differentiation markers of B cells (CD19 
and CD20), T cells (CD3), monocytes (CD 14) and natural killer cells (CD56), as determined 
using standard assays. Dendritic cells may, of course, be engineered to express specific cell- 
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surface receptors or ligands that are not commonly found on dendritic cells in vivo or ex vivo, 
and such modified dendritic cells are contemplated by the present invention. As an 
alternative to dendritic cells, secreted vesicles antigen-loaded dendritic cells (called 
exosomes) may be used within a vaccine {see Zitvogel et al., Nature Med. ^:594-600, 1998). 

Dendritic cells and progenitors may be obtained from peripheral blood, bone 
marrow, tumor-infiltrating cells, peritumoral tissues-infiltrating cells, lymph nodes, spleen, 
skin, umbilical cord blood or any other suitable tissue or fluid. For example, dendritic cells 
may be differentiated ex vivo by adding a combination of cytokines such as GM-CSF, IL-4, 
IL-13 and/or TNFa to cultures of monocytes harvested from peripheral blood. Alternatively, 
CD34 positive cells harvested from peripheral blood, umbilical cord blood or bone marrow 
may be differentiated into dendritic cells by adding to the culture medium combinations of 
GM-CSF, IL-3, TNFa, CD40 ligand, LPS, AG ligand and/or other compound(s) that induce 
maturation and proliferation of dendritic cells. 

Dendritic cells are conveniently categorized as "immature" and "mature" cells, 
which allows a simple way to discriminate between two well characterized phenotypes. 
However, this nomenclature should not be construed to exclude all possible mtermediate 
stages of differentiation. Immature dendritic cells are characterized as APC with a high 
capacity for antigen uptake and processing, which correlates with the high expression of Fey 
receptor, mannose receptor and DEC-205 marker. The mature phenotype is typically 
characterized by a lower expression of these markers, but a high expression of cell surface 
molecules responsible for T cell activation such as class I and class II MHC, adhesion 
molecules (e.g., CD54 and CDll) and costimulatory molecules (e.g., CEMO, CD80 and 
CD86). 

APCs may generally be transfected with a polynucleofide encoding a prostate 
tumor protein (or portion or other variant thereof) such that the prostate tumor polypeptide, or 
an immunogenic portion thereof, is expressed on the cell surface. Such transfection may take 
place ex vivo, and a composition or vaccine comprising such transfected cells may then be 
used for therapeutic purposes, as described herein. Alternatively, a gene delivery vehicle that 
targets a dendritic or other antigen presenting cell may be administered to a patient, resulting 
in transfection that occurs in vivo. In vivo and ex vivo transfection of dendritic cells, for 
example, may generally be performed using any methods known in the art, such as those 
described in WO 97/24447, or the gene gun approach described by Mahvi et al.. Immunology 
and cell Biology 75:456-460, 1997. Antigen loading of dendritic cells may be achieved by 
incubating dendritic cells or progenitor cells with the prostate tumor polypeptide, DNA 
(naked or within a plasmid vector) or RNA; or with antigen-expressing recombinant 
bacterium or viruses (e g, vaccinia, fowlpox, adenovirus or lentivirus vectors). Prior to 
loading, the polypeptide may be covalently conjugated to an immunological partner that 
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provides T cell help (e.g., a carrier molecule). Alternatively, a dendritic cell may be pulsed 
with a non-conjugated immunological partner, separately or in the presence of the 
polypeptide. 

Cancer Therapy 

In further aspects of the present invention, the compositions described herein 
may be used for immunotherapy of cancer, such as prostate cancer. Within such methods, 
pharmaceutical compositions and vaccines are typically administered to a patient. As used 
herein, a "patient" refers to any warm-blooded animal, preferably a human. A patient may or 
may not be afflicted with cancer. Accordingly, the above pharmaceutical compositions and 
vaccines may be used to prevent the development of a cancer or to treat a patient afflicted 
with a cancer. A cancer may be diagnosed using criteria generally accepted in the art, 
including the presence of a malignant tumor. Pharmaceutical compositions and vaccines may 
be administered either prior to or following surgical removal of primary tumors and/or 
treatment such as administration of radiotherapy or conventional chemotherapeutic drugs. 

Within certain embodiments, immunotherapy may be active immunotherapy, 
in which treatment relies on the in vivo stimulation of the endogenous host immune system to 
react against tumors with the administration of immune response-modifying agents (such as 
polypeptides and polynucleotides disclosed herein). 

Within other embodiments, immunotherapy may be passive immunotherapy, 
in which treatment involves the delivery of agents with established tumor-immune reactivity 
(such as effector cells or antibodies) that can directly or indirectly mediate antitumor effects 
and does not necessarily depend on an intact host immune system. Examples of effector cells 
include T cells as discussed above, T lymphocytes (such as CD8* cytotoxic T lymphocytes 
and CD4^ T-helper tumor-infiltrating lymphocytes), killer cells (such as Natural Killer cells 
and lymphokine-activated killer cells), B cells and antigen-presenting cells (such as dendritic 
cells and macrophages) expressing a polypeptide provided herein. T cell receptors and 
antibody receptors specific for the polypeptides recited herein may be cloned, expressed and 
transferred into other vectors or effector cells for adoptive immunotherapy. The polypeptides 
provided herein may also be used to generate antibodies or anti-idiotypic antibodies (as 
described above and in U.S. Patent No. 4,918,164) for passive immunotherapy. 

Effector cells may generally be obtained in sufficient quantities for adoptive 
immunotherapy by growth in vitro, as described herein. Culture conditions for expanding 
single antigen-specific effector cells to several billion in number with retention of antigen 
recognition in vivo are well known in the art. Such in vitro culture conditions typically use 
intermittent stimulation with antigen, often in the presence of cytokines (such as IL-2) and 
non-dividing feeder cells. As noted above, immunoreactive polypeptides as provided herein 
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may be used to rapidly expand antigen-specific T cell cultures in order to generate a sufficient 
number of cells for immunotherapy. In particular, antigen-presenting cells, such as dendritic, 
macrophage, monocyte, fibroblast or B cells, may be pulsed with immunoreactive 
polypeptides or transfected with one or more polynucleotides using standard techniques well 
known in the art. For example, antigen-presenting cells can be transfected with a 
polynucleotide having a promoter appropriate for increasing expression in a recombinant 
virus or other expression system. Cultured effector cells for use in therapy must be able to 
grow and distribute widely, and to survive long term in vivo. Studies have shown that 
cultured effector cells can be induced to grow in vivo and to survive long temi in substantial 
numbers by repeated stimulation with antigen supplemented with IL-2 {see, for example, 
Cheever et al.. Immunological Reviews 157:117, 1997). 

Alternatively, a vector expressing a polypeptide recited herein may be 
introduced into antigen presenting cells taken from a patient and clonally propagated ex vivo 
for transplant back into the same patient. Transfected cells may be reintroduced into the 
patient using any means known in the art, preferably in sterile form by intravenous, 
intracavitary, intraperitoneal or intratumor administration. 

Routes and frequency of administration of the therapeutic compositions 
disclosed herein, as well as dosage, will vary from individual to individual, and may be 
readily established using standard techniques. In general, the pharmaceutical compositions 
and vaccines may be administered by injection (e.g., intracutaneous, intramuscular, 
intravenous or subcutaneous), intranasally (e.g., by aspiration) or orally. Preferably, between 
1 and 10 doses may be administered over a 52 week period. Preferably, 6 doses are 
administered, at intervals of 1 month, and booster vaccinations may be given periodically 
thereafter. Alternate protocols may be appropriate for individual patients. A suitable dose is 
an amount of a compound that, when administered as described above, is capable of 
promoting an anti-tumor immune response, and is at least 10-50% above the basal (i.e., 
untreated) level. Such response can be monitored by measuring the anti-tumor antibodies in a 
patient or by vaccine-dependent generation of cytolytic effector cells capable of killing the 
patient's tumor cells in vitro. Such vaccines should also be capable of causing an immune 
response that leads to an improved clinical outcome (e.g., more frequent remissions, complete 
or partial or longer disease-free survival) in vaccinated patients as compared to non- 
vaccinated patients. In general, for pharmaceutical compositions and vaccines comprising 
one or more polypeptides, the amount of each polypeptide present in a dose ranges from 
about 1 00 ^lg to 5 mg per kg of host. Suitable dose sizes will vary with the size of the patient, 
but will typically range from about 0.1 raL to about 5 mL. 

In general, an appropriate dosage and treatment regimen provides the active 
compound(s) in an amount sufficient to provide therapeutic and/or prophylactic benefit. Such 
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a response can be monitored by establishing an improved clinical outcome (e.g., more 
frequent remissions, complete or partial, or longer disease-free survival) in treated patients as 
compared to non-treated patients. Increases in preexisting immune responses to a prostate 
tumor protein generally conelate with an improved clinical outcome. Such immune 
responses may generally be evaluated using standard proliferation, cytotoxicity or cytokine 
assays, which may be performed using samples obtained from a patient before and after 
treatment. 



Methods for Detecting Cancer 

In general, a cancer may be detected in a patient based on the presence of one 
or more prostate tumor proteins and/or polynucleotides encoding such proteins in a biological 
sample (for example, blood, sera, urine and/or tumor biopsies) obtained from the patient. In 
other words, such proteins may be used as markers to indicate the presence or absence of a 
cancer such as prostate cancer. In addition, such proteins may be useful for the detection of 
other cancers. The binding agents provided herein generally permit detection of the level of 
antigen that binds to the agent in the biological sample. Polynucleotide primers and probes 
may be used to detect the level of mRNA encoding a tumor protein, which is also indicative 
of the presence or absence of a cancer. In general, a prostate tumor sequence should be 
present at a level that is at least three fold higher in tumor tissue than in normal tissue 

There are a variety of assay formats known to those of ordinary skill in the art 
for using a binding agent to detect polypeptide markers in a sample. See, e.g., Harlow and 
Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In general, 
the presence or absence of a cancer in a patient may be determined by (a) contacting a 
biological sample obtained from a patient with a binding agent; (b) detecting in the sample a 
level of polypeptide that binds to the binding agent; and (c) comparing the level of 
polypeptide with a predetermined cut-off value. 

In a preferred embodiment, the assay involves the use of binding agent 
immobilized on a solid support to bind to and remove the polypeptide from the remainder of 
the sample. The bound polypeptide may then be detected using a detection reagent that 
contains a reporter group and specifically binds to the binding agent/polypeptide complex. 
Such detection reagents may comprise, for example, a binding agent that specifically binds to 
the polypeptide or an antibody or other agent that specifically binds to the binding agent, such 
as an anti-immunoglobulin, protein G, protein A or a lectin. Alternatively, a competitive 
assay may be utilized, in which a polypeptide is labeled with a reporter group and allowed to 
bind to the immobilized binding agent after incubation of the binding agent with the sample. 
The extent to which components of the sample inhibit the binding of the labeled polypeptide 
to the binding agent is indicative of die reactivity of the sample with the immobilized binding 
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agent. Suitable polypeptides for use within such assays include full length prostate tumor 
proteins and portions thereof to which the binding agent binds, as described above. 

The solid support may be any material known to those of ordinary skill in the 
art to which the tumor protein may be attached. For example, the solid support may be a test 
well in a microliter plate or a nitrocellulose or other suitable membrane. Alternatively, the 
support may be a bead or disc, such as glass, fiberglass, latex or a plastic material such as 
polystyrene or polyvinylchioride. The support may also be a magnetic particle or a fiber 
optic sensor, such as those disclosed, for example, in U.S. Patent No. 5,359,681. The binding 
agent may be immobilized on the solid support using a variety of techniques known to those 
of skill in the art, which are amply described in the patent and scientific literature. In the 
context of the present invention, the term "immobilization" refers to both noncovalent 
association, such as adsorption, and covalent attachment (which may be a direct linkage 
between the agent and functional groups on the support or may be a linkage by way of a 
cross-liiiking agent). Immobilization by adsorption to a well in a raicrotiter plate or to a 
membrane is preferred, hi such cases, adsorption may be achieved by contacting the binding 
agent, in a suitable buffer, with the solid support for a suitable amount of time. The contact 
time varies with temperature, but is typically between about 1 hour and about I day. In 
general, contacting a well of a plastic microliter plate (such as polystyrene or 
polyvinylchioride) with an amount of binding agent ranging from about 1 0 ng to about 1 0 ng, 
and preferably about 100 ng to about 1 pg, is sufficient to immobilize an adequate amount of 
binding agent. 

Covalent attachment of binding agent to a solid support may generally be 
achieved by first reacting the support with a biftinctional reagent that will react with both the 
support and a functional group, such as a hydroxyl or amino group, on the binding agent. For 
example, the binding agent may be covalently attached to supports having an appropriate 
polymer coating using benzoquinone or by condensation of an aldehyde group on the support 
with an amine and an active hydrogen on the binding partner {see, e.g.. Pierce 
Immunotechnology Catalog and Handbook, 1991, at A12-A13). 

In certain embodiments, the assay is a two-antibody sandwich assay. This 
assay may be performed by first contacting an antibody that has been immobilized on a solid 
support, commonly the well of a microliter plate, with the sample, such that polypeptides 
within the sample are allowed to bind to the immobilized antibody. Unbound sample is then 
removed from the immobilized polypeptide-anlibody complexes and a detection reagent 
(preferably a second antibody capable of binding to a different site on the polypeptide) 
containing a reporter group is added. The amount of detection reagent that remains bound to 
the solid support is then determined using a method appropriate for the specific reporter 
group. 
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More specifically, once the antibody is immobilized on the support as 
described above, the remaining protein binding sites on the support are typically blocked. 
Any suitable blocking agent known to those of ordinary skill in the art, such as bovine serum 
albumin or Tween 20^^^ (Sigma Chemical Co., St. Louis, MO). The immobilized antibody is 
then incubated with the sample, and polypeptide is allowed to bind to the antibody. The 
sample may be diluted with a suitable diluent, such as phosphate-buffered saline (PBS) prior 
to incubation. In general, an appropriate contact time (i.e., incubation time) is a period of 
time that is sufficient to detect the presence of polypeptide within a sample obtained from an 
individual with prostate cancer. Preferably, the contact time is sufficient to achieve a level of 
binding that is at least about 95% of that achieved at equilibrium between bound and unbound 
polypeptide. Those of ordinary skill in the art will recognize that the time necessary to 
achieve equilibrium may be readily determined by assaying the level of binding that occurs 
over a period of time. At room temperature, an incubation time of about 30 minutes is 
generally sufficient. 

Unbound sample may then be removed by washing the solid support with an 
appropriate buffer, such as PBS containing 0.1% Tween 20™. The second antibody, which 
contains a reporter group, may then be added to the solid support. Preferred reporter groups 
include those groups recited above. 

The detection reagent is then incubated with the immobilized antibody- 
polypeptide complex for an amount of time sufficient to detect the bound polypeptide. An 
appropriate amount of time may generally be determined by assaying the level of binding that 
occurs over a period of time. Unbound detection reagent is then removed and bound 
detection reagent is detected using the reporter group. The method employed for detecting 
the reporter group depends upon the nature of the reporter group. For radioactive groups, 
scintillation counting or autoradiographic methods are generally appropriate. Spectroscopic 
methods may be used to detect dyes, luminescent groups and fluorescent groups. Biotin may 
be detected using avidin, coupled to a different reporter group (commonly a radioactive or 
fluorescent group or an enzyme). Enzyme reporter groups may generally be detected by the 
addition of substrate (generally for a specific period of time), followed by spectroscopic or 
other analysis of the reaction products. 

To determine the presence or absence of a cancer, such as prostate cancer, the 
signal detected from the reporter group that remains bound to the solid support is generally 
compared to a signal that corresponds to a predetermined cut-off value. In one preferred 
embodiment, the cut-off value for the detection of a cancer is the average mean signal 
obtained when the immobilized antibody is incubated with samples from patients without the 
cancer. In general, a sample generating a signal that is three standard deviations above the 
predetermined cut-off value is considered positive for the cancer. In an alternate preferred 
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embodiment, the cut-off value is determined using a Receiver Operator Curve, according to 
the method of Sackett et al.. Clinical Epidemiology: A Basic Science for Clinical Medicine, 
Little Brown and Co., 1985, p. 106-7. Briefly, in this embodiment, the cut-off value may be 
determined from a plot of pairs of true positive rates (i.e., sensitivity) and false positive rates 
(100%-specificity) that correspond to each possible cut-off value for the diagnostic test result. 
The cut-off value on the plot that is the closest to the upper left-hand comer (i.e., the value 
that encloses the largest area) is the most accurate cut-off value, and a sample generating a 
signal that is higher than the cut-off value determined by this method may be considered 
positive. Alternatively, the cut-off value may be shifted to the left along the plot, to minimize 
the false positive rate, or to the right, to minimize the false negative rate. In general, a sample 
generating a signal that is higher than the cut-off value determined by this method is 
considered positive for a cancer. 

In a related embodiment, the assay is performed in a flow-through or strip test 
format, wherein the binding agent is immobilized on a membrane, such as nitrocellulose. In 
the flow-through test, polypeptides within the sample bind to the immobilized binding agent 
as the sample passes through the membrane. A second, labeled binding agent then binds to 
the binding agent-polypeptide complex as a solution containing the second binding agent 
flows through the membrane. The detection of bound second binding agent may then be 
performed as described above. In the strip test format, one end of the membrane to which 
binding agent is bound is immersed in a solution containing the sample. The sample migrates 
along the membrane through a region containing second binding agent and to the area of 
immobilized binding agent. Concentration of second binding agent at the area of 
immobilized antibody indicates the presence of a cancer. Typically, the concentration of 
second binding agent at that site generates a pattern, such as a line, that can be read visually. 
The absence of such a pattern indicates a negative result. In general, the amount of binding 
agent immobilized on the membrane is selected to generate a visually discernible pattern 
when the biological sample contains a level of polypeptide that would be sufficient to 
generate a positive signal in the two-antibody sandwich assay, in the format discussed above. 
Preferred binding agents for use in such assays are antibodies and antigen-binding fragments 
thereof Preferably, the amount of antibody immobilized on the membrane ranges from about 
25 ng to about Ijig, and more preferably from about 50 ng to about 500 ng. Such tests can 
typically be performed vnth a very small amount of biological sample. 

Of course, numerous other assay protocols exist that are suitable for use vwth 
the tumor proteins or binding agents of the present invention. The above descriptions are 
intended to be exemplary only. For example, it will be apparent to those of ordinary skill in 
the art that the above protocols may be readily modified to use prostate tumor polypeptides to 
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detect antibodies that bind to such polypeptides in a biological sample. The detection of such 
prostate tumor protein specific antibodies may correlate with the presence of a cancer. 

A cancer may also, or alternatively, be detected based on the presence of T 
cells that specifically react with a prostate tumor protein in a biological sample. Within 
certain methods, a biological sample comprising CD4* and/or CD8* T cells isolated from a 
patient is incubated with a prostate tumor polypeptide, a polynucleotide encoding such a 
polypeptide and/or an APC that expresses at least an immunogenic portion of such a 
polypeptide, and the presence or absence of specific activation of the T cells is detected. 
Suitable biological samples include, but are not limited to, isolated T cells. For example, T 
cells may be isolated from a patient by routine techniques (such as by Ficoll/Hypaque density 
gradient centrifiigation of peripheral blood lymphocytes). T cells may be incubated in vitro 
for 2-9 days (typically 4 days) at 37°C with prostate tumor polypeptide (e.g., 5 - 25 Mg/ml). It 
may be desirable to incubate another aliquot of a T cell sample in the absence of prostate 
tumor polypeptide to serve as a control. For CD4^ T cells, activation is preferably detected 
by evaluating proliferation of the T cells. For CD8* T cells, activation is preferably detected 
by evaluating cytolytic activity. A level of proliferation that is at least two fold greater and/or 
a level of cytolytic activity that is at least 20% greater than in disease-free patients indicates 
the presence of a cancer in the patient. 

As noted above, a cancer may also, or alternatively, be detected based on the 
level of mRNA encoding a prostate tumor protein in a biological sample. For example, at 
least two oligonucleotide primers may be employed in a polymerase chain reaction (PGR) 
based assay to amplify a portion of a prostate tumor cDNA derived from a biological sample, 
wherein at least one of the oligonucleotide primers is specific for (i.e.. hybridizes to) a 
polynucleotide encoding the prostate tumor protein. The amplified cDNA is then separated 
and detected using techniques well known in the art, such as gel electrophoresis. Similarly, 
oligonucleotide probes that specifically hybridize to a polynucleotide encoding a prostate 
tumor protein may be used in a hybridization assay to detect the presence of polynucleotide 
encoding the tumor protein in a biological sample. 

To permit hybridization under assay conditions, oligonucleotide primers and 
probes should comprise an oligonucleotide sequence that has at least about 60%, preferably at 
least about 75% and more preferably at least about 90%, identity to a portion of a 
polynucleotide encoding a prostate tumor protein that is at least 10 nucleotides, and 
preferably at least 20 nucleotides, in length. Preferably, oligonucleoude primers and/or 
probes will hybridize to a polynucleotide encoding a polypeptide disclosed herein under 
moderately stringent conditions, as defined above. Oligonucleotide primers and/or probes 
which may be usefully employed in the diagnostic methods described herein preferably are at 
least 10-40 nucleotides in length. In a preferred embodiment, the oligonucleotide primers 
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comprise at least 10 contiguous nucleotides, more preferably at least 15 contiguous 
nucleotides, of a DNA molecule having a sequence recited in SEQ ID NO: 1-111, 1 15-171 
173-175, 177, 179-305, 307-315, 326, 328, 330, 332-335, 340-375 and 381. Techiiiques for 
both PCR based assays and hybridization assays are well known in the art {see, for example, 
Mullis et al.. Cold Spring Harbor Symp. Quant. Biol., 51:263, 1987; Eriich ed., PCR 
Technology, Stockton Press, NY, 1989). 

One preferred assay employs RT-PCR, in which PCR is applied in conjunction 
with reverse transcription. Typically, RNA is extracted from a biological sample, such as 
biopsy tissue, and is reverse transcribed to produce cDNA molecules. PCR amplification 
using at least one specific primer generates a cDNA molecule, which may be separated and 
visualized using, for example, gel electrophoresis. Amplification may be performed on 
biological samples taken from a test patient and from an individual who is not afflicted with a 
cancer. The amplification reaction may be performed on several dilutions of cDNA spanning 
two orders of magnitude. A two-fold or greater increase in expression in several dilutions of 
the test patient sample as compared to the same dilutions of the non-cancerous sample is 
typically considered positive. 

In another embodiment, the disclosed compositions may be used as markers 
for the progression of cancer. In this embodiment, assays as described above for the 
diagnosis of a cancer may be performed over time, and the change in the level of reactive 
polypeptide(s) or polynucleotide evaluated. For example, the assays may be performed every 
24-72 hours for a period of 6 months to 1 year, and thereafter performed as needed. In 
general, a cancer is progressing in those patients in whom the level of polypeptide or 
polynucleotide detected increases over time. In contrast, the cancer is not progressing when 
the level of reactive polypeptide or polynucleotide either remains constant or decreases with 
time. 

Certain in vivo diagnostic assays may be performed directly on a tumor. One 
such assay involves contacting tumor cells with a binding agent. The bound binding agent 
may then be detected directly or indirectly via a reporter group. Such binding agents may 
also be used in histological applications. Alternatively, polynucleotide probes may be used 
within such applications. 

As noted above, to improve sensitivity, multiple prostate tumor protein 
markers may be assayed within a given sample. It will be apparent that binding agents 
specific for different proteins provided herein may be combined within a single assay. 
Further, multiple primers or probes may be used concurrently. The selection of tumor protein 
markers may be based on routine experiments to determine combinations that results in 
optimal sensitivity. In addition, or alternatively, assays for tumor proteins provided herein 
may be combined with assays for other knovm mmor antigens. 
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Diagnostic Kits 

The present invention flirther provides kits for use within any of the above 
diagnostic methods. Such kits typically comprise two or more components necessary for 
performing a diagnostic assay. Components may be compounds, reagents, containers and/or 
equipment. For example, one container within a kit may contain a monoclonal antibody or 
fragment thereof that specifically binds to a prostate tumor protein. Such antibodies or 
fragments may be provided attached to a support material, as described above. One or more 
additional containers may enclose elements, such as reagents or buffers, to be used in the 
assay. Such kits may also, or alternatively, contain a detection reagent as described above 
that contains a reporter group suitable for direct or indirect detection of antibody binding. 

Altematively, a kit may be designed to detect the level of mRNA encoding a 
prostate tumor protein in a biological sample. Such kits generally comprise at least one 
oligonucleotide probe or primer, as described above, that hybridizes to a polynucleotide 
encoding a prostate tumor protein. Such an oligonucleotide may be used, for example, within 
a PCR or hybridization assay. Additional components that may be present within such kits 
include a second oligonucleotide and/or a diagnostic reagent or container to facilitate the 
detection of a polynucleotide encoding a prostate tumor protein. 

The following Examples are offered by way of illustration and not by way of 

limitation. 
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EXAMPLES 
EXAMPLE 1 

ISOLATION AND CHARACTERIZATION OF PROSTATE TUMOR POLYPEPTIDES 

This Example describes the isolation of certain prostate tumor polypeptides 
from a prostate tumor cDNA library. 

A human prostate tumor cDNA expression library was constructed from 
prostate tumor poly A' RNA using a Superscript Plasmid System for cDNA Synthesis and 
Plasmid Cloning kit (BRL Life Technologies, Gaithersburg, MD 20897) following the 
manufacturer's protocol. Specifically, prostate tumor tissues were homogenized with 
polytron (Kinematica, Switzerland) and total RNA was extracted using Trizol reagent (BRL 
Life Technologies) as directed by the manufacturer. The poly A* RNA was then purified 
using a Qiagen oligotex spin column mRNA purification kit (Qiagen, Santa Clarita, CA 
91355) according to the manufacturer's protocol. First-strand cDNA was synthesized using 
the NotI/01igo-dT18 primer. Double-stranded cDNA was synthesized, ligated with 
EcoRI/BAXl adaptors (Invitrogen, San Diego, CA) and digested with Notl. Following size 
fractionation with Chroma Spin-1000 columns (Clontech, Palo Alto, CA), the cDNA was 
ligated into the EcoRI/NotI site of pCDNA3.1 (Invitrogen) and transformed into ElectroMax 
E. coli DHIOB cells (BRL Life Technologies) by electroporation. 

Using the same procedure, a normal human pancreas cDNA expression library 
was prepared from a pool of six tissue specimens (Clontech). The cDNA libraries were 
characterized by determining the number of independent colonies* the percentage of clones 
that carried insert, the average insert size and by sequence analysis. The prostate tumor 
library contained 1 .64 x 10' independent colonies, with 70% of clones having an insert and 
the average insert size being 1745 base pairs. The normal pancreas cDNA library contained 
3.3 x lO** independent colonies, with 69% of clones having inserts and the average insert size 
being 1120 base pairs. For both libraries, sequence analysis showed that the majority of 
clones had a full length cDNA sequence and were synthesized from mRNA, with minimal 
rRNA and mitochondrial DNA contamination. 

cDNA library subtraction was performed using the above prostate tumor and 
normal pancreas cDNA libraries, as described by Hara et al. {Blood, 5-/: 189- 199, 1994) with 
some modifications. Specifically, a prostate tumor-specific subtracted cDNA library was 
generated as follows. Normal pancreas cDNA library (70 fig) was digested with EcoRI, Notl, 
and Sful, followed by a filling-in reaction with DNA polymerase Klenow fragment. After 
phenol-chloroform extraction and ethanol precipitation, the DNA was dissolved in 100 ^1 of 
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H,0, heat-denatured and mixed with 100 |il (100 ng) of Photoprobe biotin (Vector 
Laboratories, Burlingame, CA). As recommended by the manufacturer, the resulting mixture 
was irradiated with a 270 W sunlamp on ice for 20 minutes. Additional Photoprobe biotin 
(50 ^1) was added and the biotinylation reaction was repeated. After extraction with butanol 
five times, the DNA was ethanol-precipitated and dissolved in 23 |il H,0 to form the driver 
DNA. 

To form the tracer DNA, 10 \xg prostate tumor cDNA library was digested 
with BamHI and Xhol, phenol chloroform extracted and passed through Chroma spin-400 
columns (Clontech). Following ethanol precipitation, the tracer DNA was dissolved in 5 ^l 
HjO. Tracer DNA was mixed with 15 ^l driver DNA and 20 nl of 2 x hybridization buffer 
(1.5 M NaCl/10 mM EDTA/50 mM HEPES pH 7.5/0.2% sodium dodecyl sulfate), overlaid 
with mineral oil, and heat-denatured completely. The sample was immediately transferred 
into a 68 "C water bath and incubated for 20 hours (long hybridization [LH]). The reaction 
mixture was then subjected to a streptavidin treatment followed by phenol/chloroform 
extraction. This process was repeated three more times. Subtracted DNA was precipitated, 
dissolved in 12 ^1 H^O, mixed with 8 ^1 driver DNA and 20 fil of 2 x hybridization buffer, 
and subjected to a hybridization at 68 "C for 2 hours (short hybridization [SHJ). After 
removal of biotinylated double-stranded DNA, subtracted cDNA was ligated into 
BamHI/XhoI site of chloramphenicol resistant pBCSK' (Stratagene, La Jolla, CA 92037) and 
transformed into ElectroMax E. coli DHIOB cells by electroporation to generate a prostate 
tumor specific subtracted cDNA library (referred to as "prostate subtraction 1"). 

To analyze the subtracted cDNA library, plasmid DNA was prepared from 100 
independent clones, randomly picked from the subtracted prostate tumor specific library and 
grouped based on insert size. Representative cDNA clones were ftirther characterized by 
DNA sequencing with a Perkin Elmer/Applied Biosystems Division Automated Sequencer 
Model 373A (Foster City, CA). Six cDNA clones, hereinafter referred to as Fl-13, Fl-12, 
Fl - 16, HI- 1, HI -9 and HI -4, were shown to be abundant in the subtracted prostate-specific 
cDNA library. The determined 3' and 5' cDNA sequences for Fl-12 are provided in SEQ ID 
NO: 2 and 3, respectively, with determined 3' cDNA sequences for Fl-13, Fl-16, Hl-1, Hl-9 
and HI -4 being provided in SEQ ID NO: 1 and 4-7, respectively. 

The cDNA sequences for the isolated clones were compared to known 
sequences in the gene bank using the EMBL and GenBank databases (release 96). Four of 
the prostate tumor cDNA clones, Fl-13, Fl-16, Hl-1, and Hl-4, were determined to encode 
the following previously identified proteins: prostate specific antigen (PSA), human 
glandular kallikrein, human tumor expression enhanced gene, and mitochondria cytochrome 
C oxidase subunit II. Hl-9 was found to be identical to a previously identified human 
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autonomously replicating sequence. No significant homologies to the cDNA sequence for 
Fl-12 were found. 

Subsequent studies led to the isolation of a full-length cDNA sequence for Fl- 
12. This sequence is provided in SEQ ID NO: 107, with the corresponding predicted amino 
acid sequence being provided in SEQ ID NO: 108. 

To clone less abundant prostate tumor specific genes, cDNA library 
subtraction was performed by subtracting the prostate tumor cDNA library described above 
wdth the normal pancreas cDNA library, and with the three most abundant genes in the 
previously subtracted prostate tumor specific cDNA library: human glandular kaliikrein, 
prostate specific antigen (PSA), and mitochondria cytochrome C oxidase subunit II. 
Specifically, 1 ^g each of human glandular kaliikrein, PSA and mitochondria cytochrome C 
oxidase subunit II cDNAs in pCDNA3.1 were added to the driver DNA and subtraction was 
performed as described above to provide a second subtracted cDNA library hereinafter 
referred to as the "subtracted prostate tumor specific cDNA library with spike". 

Twenty-two cDNA clones were isolated from the subtracted prostate tumor 
specific cDNA library with spike. The determined 3' and 5' cDNA sequences for the clones 
referred to as Jl-17. L1-I2, Nl-1862, Jl-13, Jl-19. Jl-25. Jl-24, Kl-58, Kl-63, Ll-4 and Ll- 
14 are provided in SEQ ID NOS: 8-9, 10-11, 12-13, 14-15, 16-17, 18-19,20-21,22-23,24- 
25, 26-27 and 28-29, respectively. The determined 3' cDNA sequences for the clones referred 
to as Jl-12, Jl-16, Jl-21, Kl-48. Kl-55, Ll-2, Ll-6, Nl-1858. N1.1860, Nl-1861, Nl-1864 
arc provided in SEQ ID NOS: 30-40, respectively. Comparison of these sequences with those 
m the gene bank as described above, revealed no significant homologies to three of the five 
most abundant DNA species, (Jl-17, Ll-12 and Nl-1862; SEQ ID NOS: 8-9, 10-11 and 12- 
13, respectively). Of the remaining two most abundant species, one (Jl-12; SEQ ID NO:30) 
was found to be identical to the previously identified human pulmonary surfactant-associated 
protein, and the other (Kl-48; SEQ ID NO:33) was determined to have some homology to R. 
norvegicus mRNA for 2-aiylpropionyl-CoA epimerase. Of the 17 less abundant cDNA 
clones isolated fi-om the subtracted prostate tumor specific cDNA library with spike, four (Jl- 
16, Kl-55, Ll-6 and Nl-1864; SEQ ID N0S:31, 34, 36 and 40, respectively) were found to 
be identical to previously identified sequences, two (Jl-21 and Nl-1860; SEQ ID NOS: 32 
and 38, respectively) were found to show some homology to non-human sequences, and two 
(Ll-2 and Nl-1861; SEQ ID NOS: 35 and 39, respectively) were found to show some 
homology to known human sequences. No significant homologies were found to the 
polypeptides Jl-13, Jl-19, Jl-24, Jl-25, Kl-58, Kl-63, Ll-4, Ll-14 (SEQ ID NOS: 14-15, 
16-17, 20-21, 18-19, 22-23, 24-25, 26-27, 28-29, respectively). 

Subsequent studies led to the isolation of fiiU length cDNA sequences for Jl- 
17, LI-12 and Nl-1862 (SEQ ID NOS: 109-111, respectively). The corresponding predicted 
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amino acid sequences are provided in SEQ ID NOS: 1 12-1 14. Ll-12 is also refened to as 
P501S. 

In a further experiment, four additional clones were identified by subtracting a 
prostate tumor cDNA library with normal prostate cDNA prepared from a pool of three 
normal prostate poly A+ RNA (referred to as "prostate subtraction 2"). The determined 
cDNA sequences for these clones, hereinafter refened to as Ul-3064, Ul-3065, VI -3692 and 
lA-3905, are provided in SEQ ID NO: 69-72, respectively. Comparison of the determined 
sequences with those in the gene bank revealed no significant homologies to U I -3065. 

A second subtraction vwth spike (referred to as "prostate subtraction spike 2") 
was performed by subtracting a prostate tumor specific cDNA library with spike with normal 
pancreas cDNA library and further spiked with PSA, Jl-17, pulmonary surfactant-associated 
protein, mitochondrial DNA, cytochrome c oxidase subunit II, Nl-1862, autonomously 
replicating sequence, Ll-12 and tumor expression enhanced gene. Four additional clones, 
hereinafter referred to as Vl-3686, Rl-2330, lB-3976 and Vl-3679, were isolated. Thi 
determined cDNA sequences for these clones are provided in SEQ ID NO:73-76, 
respectively. Comparison of these sequences with those in the gene bank revealed no 
significant homologies to Vl-3686 and Rl-2330. 

Further analysis of the three prostate subtractions described above (prostate 
subtraction 2, subtracted prostate tumor specific cDNA library with spike, and prostate 
subtraction spike 2) resulted in the identification . of sixteen additional clones, referred to as 
lG-4736, 10-4738, lG-4741, lG-4744, lG-4734, lH-4774, lH-4781, lH-4785, lH-4787, 
lH-4796, 11-4810, 11-4811, lJ-4876, lK-4884 and lK-4896. The determined cDNA 
sequences for these clones are provided in SEQ ID NOS: 77-92, respectively. Comparison of 
these sequences with those in the gene bank as described above, revealed no significant 
homologies to lG-4741, lG-4734, 11-4807, lJ-4876 and lK-4896 (SEQ ID NOS: 79, 81, 87, 
90 and 92, respectively). Further analysis of the isolated clones led to the determination of 
extended cDNA sequences for lG-4736, lG-4738, lG-4741, lG-4744, lH-4774, lH-4781, 
lH-4785, lH-4787, lH-4796. 11-4807, lJ-4876, lK-4884 and lK-4896. provided in SEQ ID 
NOS: 179-188 and 191-193, respectively, and to the determination of additional partial 
cDNA sequences for 11-4810 and 11-4811, provided in SEQ ID NOS: 189 and 
190, respectively. 

Additional studies with prostate subtraction spike 2 resulted in the isolation of 
three more clones. Their sequences were detemiined as described above and compared to the 
most recent GenBank. All three clones were found to have homology to known genes, which 
are Cysteine-rich protein, iaA.^0242, and KIAA0280 (SEQ ID NO: 317, 319, and 320. 
respectively). Further analysis of these clones by Synteni microarray (Synteni, Palo Alto, 
CA) demonstrated that all three clones were over-expressed in most prostate tumors and 
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prostate BPH, as well as in the majority of normal prostate tissues tested, but low expression 
in all other normal tissues. 

An additional subtraction was performed by subtracting a normal prostate 
cDNA library with normal pancreas cDNA (referred to as "prostate subtraction 3"). This led 
to the identification of six additional clones referred to as 1G-476I, lG-4762, lH-4766, IH- 
4770, lH-4771 and lH-4772 (SEQ ID NOS: 93-98). Comparison of these sequences with 
those in the gene bank revealed no significant homologies to lG-4761 and lH-4771 (SEQ ID 
NOS: 93 and 97, respectively). Further analysis of the isolated clones led to the determination 
of extended cDNA sequences for 10-4761, lG-4762, lH-4766 and lH-4772 provided in SEQ 
ID NOS: 194-196 and 199, respectively, and to the determination of additional partial cDNA 
sequences for lH-4770 and lH-4771, provided in SEQ ID NOS: 197 and 198, respectively. 

Subtraction of a prostate tumor cDNA library, prepared from a pool of polyA+ 
RNA from three prostate cancer patients, with a normal pancreas cDNA library (prostate 
subtraction 4) led to the identification of eight clones, referred to as lD-4297, lD-4309, ID.l- 
4278, lD-4288, lD-4283, lD-4304, lD-4296 and lD-4280 (SEQ ID NOS: 99-107). These 
sequences were compared to those in the gene bank as described above. No significant 
homologies were found to lD-4283 and lD-4304 (SEQ ID NOS: 103 and 104, respectively). 
Further analysis of the isolated clones led to the determination of extended cDNA sequences 
for lD-4309, lD.1-4278. lD-4288, lD-4283, 1D-43G4, lD-4296 and lD-4280, provided in 
SEQ ID NOS: 200-206, respectively. 

cDNA clones isolated in prostate subtraction 1 and prostate subtraction 2, 
described above, were colony PGR amplified and their mRNA expression levels in prostate 
rumor, normal prostate and in various other normal tissues were determined using microarray 
technology (Synteni, Palo Alto, CA). Briefiy, the PGR amplification products were dotted 
onto slides in an array format, with each product occupying a unique location in the array. 
mRNA was extracted from the tissue sample to be tested, reverse transcribed, and 
fluorescent-labeled cDNA probes were generated. The microarrays were probed with the 
labeled cDNA probes, the slides scanned and fluorescence intensity was measured. This 
intensity correlates with the hybridi2ation intensity. Two clones (referred to as P509S and 
P510S) were found to be over-expressed in prostate tumor and normal prostate and expressed 
at low levels in all other normal tissues tested (liver, pancreas, skin, bone marrow, brain, 
breast, adrenal gland, bladder, testes, salivary gland, large intestine, kidney, ovary, lung, 
spinal cord, skeletal muscle and colon). The determined cDNA sequences for P509S and 
P510S are provided in SEQ ID NO: 223 and 224, respectively. Comparison of these 
sequences with those in the gene bank as described above, revealed some homology to 
previously identified ESTs. 
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Additional, studies led to the isolation of the full-length cDNA sequence for 
P509S. This sequence is provided in SEQ ID NO: 332, with the corresponding predicted 
amino acid sequence being provided in SEQ ID NO: 339. 

EXAMPLE 2 

DETERMINATION OF TISSUE SPECIFICITY OF PROSTATE TUMOR 

POLYPEPTIDES 

Using gene specific primers, mRNA expression levels for the representative 
prostate tumor polypeptides Fl-16, Hl-1, Jl-17 (also referred to as P502S), Ll-12 (also 
referred to as P501S), Fl-12 (also referred to as P504S) and Nl-1862 (also referred to as 
P503S) were examined in a variety of normal and tumor tissues using RT-PCR. 

Briefly, total RNA was extracted from a variety of normal and tumor tissues 
using Trizo! reagent as described above. First strand synthesis was carried out using 1-2 fig 
of total RNA with Superscript II reverse transcriptase (BRL Life Technologies) at 42 °C for 
one hour. The cDNA was then amplified by PGR with gene-specific primers. To ensure the 
semi-quantitative nature of the RT-PCR, p-actin was used as an internal control for each of 
the tissues examined. First, serial dilutions of the first strand cDNAs were prepared and RT- 
PCR assays were perfomied using P-actin specific primers. A dilution was then chosen that 
enabled the linear range amplification of the p-actin template and which was sensitive enough 
to reflect the differences in the initial copy numbers. Using these conditions, the P-actin 
levels were determined for each reverse transcription reaction fi-om each tissue. DNA 
contamination was minimized by DNase treatment and by assuring a negative PCR result 
when using first strand cDNA that was prepared without adding reverse transcriptase. 

mRNA Expression levels were examined in four different types of tumor 
tissue (prostate tumor fi-om 2 patients, breast tumor fi-om 3 patients, colon tumor, lung 
tumor), and sixteen different normal tissues, including prostate, colon, kidney, liver, lung, 
ovary, pancreas, skeletal muscle, skin, stomach, testes, bone marrow and brain. Fl-16 was 
found to be expressed at high levels in prostate tumor tissue, colon tumor and normal 
prostate, and at lower levels in normal liver, skin and testes, with expression being 
undetectable in the other tissues examined. Hl-1 was found to be expressed at high levels in 
prostate tumor, lung tumor, breast tumor, normal prostate, normal colon and normal brain, at 
much lower levels in normal lung, pancreas, skeletal muscle, skin, small intestine, bone 
marrow, and was not detected in the other tissues tested. Jl-17 (P502S) and Ll-12 (P501S) 
appear to be specifically over-expressed in prostate, with both genes being expressed at high 
levels in prostate tumor and normal prostate but at low to undetectable levels in all the other 
tissues examined. Nl-1862 (P503S) was found to be over-expressed in 60% of prostate 
nimors and detectable in nomial colon and kidney. The RT-PCR results thus indicate that 
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Fl-16, Hl-1, Jl-17 (P502S), N1-I862 (P503S) and Ll-12 (P501S) are either prostate specific 
or are expressed at significantly elevated levels in prostate. 

Further RT-PCR studies showed that Fl-12 (P504S) is over-expressed in 60% 
of prostate tumors, detectable in normal kidney but not detectable in all other tissues tested. 
Similarly, RI-2330 was shown to be over-expressed in 40% of prostate tumors, detectable in 
normal kidney and liver, but not detectable in all other tissues tested. Ul-3064 was found to 
be over-expressed in 60% of prostate tumors, and also expressed in breast and colon tumors, 
but was not detectable in normal tissues. 

RT-PCR characterization of Rl-2330, Ul-3064 and lD-4279 showed that 
these three antigens are over-expressed in prostate and/or prostate tumors. 

Northern analysis with four prostate tumors, two normal prostate samples, two 
BPH prostates, and normal colon, kidney, liver, lung, pancrease, skeletal muscle, brain, 
stomach, testes, small intestine and bone marrow, showed that Ll-12 (P501S) is over- 
expressed in prostate tumors and normal prostate, while being undetectable in other normal 
tissues tested. Jl-17 (P502S) was detected in two prostate tumors and not in the other tissues 
tested. Nl-1862 (P503S) was found to be over-expressed in three prostate tumors and to be 
expressed in normal prostate, colon and kidney, but not in other tissues tested. Fl-12 
(P504S) was found to be highly expressed in two prostate tumors and to be undetectable in all 
other tissues tested. 

The microarray technology described above was used to determine the 
expression levels of representative antigens described herein in prostate tumor, breast tumor 
and the following normal tissues: prostate, liver, pancreas, skin, bone marrow, brain, breast, 
adrenal gland, bladder, testes, salivary gland, large intestine, kidney, ovary, lung, spinal cord, 
skeletal muscle and colon. Ll-12 (P501S) was found to be over-expressed in normal prostate 
and prostate tumor, with some expression being detected in normal skeletal muscle. Both Jl- 
12 and Fl-12 (P504S) were found to be over-expressed in prostate tumor, with expression 
being lower or undetectable in all other tissues tested. Nl-1862 (P503S) was found to be 
expressed at high levels in prostate tumor and normal prostate, and at low levels in normal 
large intestine and normal colon, with expression being undetectable in all other tissues 
tested. RI-2330 was found to be over-expressed in prostate tumor and normal prostate, and 
to be expressed at lower levels in all other tissues tested. lD-4279 was found to be over- 
expressed in prostate tumor and nomial prostate, expressed at lower levels in normal spinal 
cord, and to be undetectable in all other tissues tested. 

Further microarray analysis to specifically address the extent to which P501S 
(SEQ ID NO: 1 10) was expressed in breast tumor revealed moderate over-expression not only 
in breast tumor, but also in metastatic breast nimor (2/31), with negligible to low expression 
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in normal tissues. This data suggests that P501S may be over-expressed in various breast 
tumors as well as in prostate tumors. 

The expression levels of 32 ESTs (expressed sequence tags) described by 
Vasmatzis et al. {Proc. Natl. Acad. Sci. USA P5:300-304, 1998) in a variety of tumor and 
normal tissues were examined by microarray technology as described above. Two of these 
clones (referred to as PIOOOC and PIOOIC) were found to be over-expressed in prostate 
tumor and normal prostate, and expressed at low to undetectable levels in all other tissues 
tested (normal aorta, thymus, resting and activated PBMC, epithelial cells, spinal cord, 
adrenal gland, fetal tissues, skin, salivary gland, large intestine, bone marrow, liver, lung, 
dendritic cells, stomach, lymph nodes, brain, heart, small intestine, skeletal muscle, colon and 
kidney. The determined cDNA sequences for PIOOOC and PI 001 C are provided in SEQ ID 
NO: 384 and 472, respectively. The sequence of PIOOIC was found to show some homology 
to the previously isolated Human mRNA for JM27 protein. No significant homologies were 
found to the sequence of PIOOOC. 

The expression of the polypeptide encoded by the full length cDNA sequence 
for Fl-12 (also referred to as P504S; SEQ ID NO: 108) was investigated by 
immunohistochemical analysis. Rabbit-anti-P504S polyclonal antibodies were generated 
against the full length P504S protein by standard techniques. Subsequent isolation and 
characterization of the polyclonal antibodies were also performed by techniques well known 
in the art. Immunohistochemical analysis showed that the P504S polypeptide was expressed 
in 100% of prostate carcinoma samples tested (n=5). 

The rabbit-anti-P504S polyclonal antibody did not appear to label benign 
prostate cells with the same cytoplasmic granular staining, but rather with light nuclear 
staining. Analysis of normal tissues revealed that the encoded polypeptide was found to be 
expressed in some, but not all normal human tissues. Positive cytoplasmic staining with 
rabbit-anti-P504S polyclonal antibody was found in normal human kidney, liver, brain, 
colon and lung-associated macrophages, whereas heart and bone marrow were negative. 

This data indicates that the P504S polypeptide is present in prostate cancer 
tissues, and that there are qualitative and quantitative differences in the staining between 
benign prostatic hyperplasia tissues and prostate cancer tissues, suggesting that this 
polypeptide may be detected selectively in prostate tumors and therefore be useful in the 
diagnosis of prostate cancer. 



EXAMPLE 3 

ISOLATION AND CHARACTERIZATION OF PROSTATE TUMOR POLYPEPTIDES 

BY PCR-BASED SUBTRACTION 
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A cDNA subtraction libraiy, containing cDNA from normal prostate 
subtracted with ten other normal tissue cDNAs (brain, heart, kidney, liver, lung, ovary, 
placenta, skeletal muscle, spleen and thymus) and then submitted to a first round of PGR 
amplification, was purchased from Clontech. This library was subjected to a second round of 
PGR amplification, following the manufacturer's protocol. The resulting cDNA fragments 
were subcloned into the vector pT7 Blue T-vector (Novagen, Madison, WI) and transformed 
into XL-1 Blue MRF' E. colt (Stratagene). DNA was isolated from independent clones and 
sequenced using a Perkin Elmer/Applied Biosystems Division Automated Sequencer Model 
373A. 

Fifty-nine positive clones were sequenced. Comparison of the DNA 
sequences of these clones with those in the gene bank, as described above, revealed no 
significant homologies to 25 of these clones, hereinafter referred to as P5, P8, P9, PI 8, P20 
P30, P34, P36, P38, P39, P42, P49, P50, P53, P55, P60, P64, P65, P73, ?lL P76, P79 and 
P84. The determined cDNA sequences for these clones are provided in SEQ ID NO: 41-45 
47-52 and 54-65, respectively. P29, P47, P68, P80 and P82 (SEQ ID NO: 46, 53 and 66-68^ 
respectively) were found to show some degree of homology to previously identified DNA 
sequences. To the best of the inventors' knowledge, none of these sequences have been 
previously shown to be present in prostate. 

Further studies using the PGR-based methodology described above resulted in 
the isolation of more than 180 additional clones, of which 23 clones were found to show no 
significant homologies to known sequences. The determined cDNA sequences for these 
clones are provided in SEQ ID NO: 115-123, 127, 131, 137, 145, 147-151, 153, 156-158 and 
160. Twenty-three clones (SEQ ID NO: 124-126, 128-130, 132-136, 138-144, 146, 152, 
154, 155 and 159) were found to show some homology to previously identified ESTs. An 
additional ten clones (SEQ ID NO: 161-170) were found to have some degree of homology to 
known genes. Larger cDNA clones containing the P20 sequence represent splice variants of a 
gene referred to as P703P. The determined DNA sequence for the variants referred to as 
DEI, DEI 3 and DEI 4 are provided in SEQ ID NOS: 171, 175 and 177, respectively, with 
the corresponding predicted amino acid sequences being provided in SEQ ID NO: 172. 176 
and 178, respectively. The determined cDNA sequence for an extended spliced form of P703 
is provided in SEQ ID NO: 225. The DNA sequences for the splice variants referred to as 
DE2 and DE6 are provided in SEQ ID NOS: 173 and 174, respectively. 

mRNA Expression levels for representative clones in tumor tissues (prostate 
(n=5), breast (n=2), colon and lung) normal tissues (prostate (n=5), colon, kidney, liver, lung 
(n=2), ovary (n=2), skeletal muscle, skin, stomach, small intestine and brain), and activated 
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and non-activated PBMC was detennined by RT-PCR as described above. Expression was 
examined in one sample of each tissue type unless otherwise indicated. 

P9 was found to be highly expressed in normal prostate and prostate tumor 
compared to all normal tissues tested except for normal colon which showed comparable 
expression. P20, a portion of the P703P gene, was found to be highly expressed in normal 
prostate and prostate tumor, compared to all twelve normal tissues tested. A modest increase 
in expression of P20 in breast tumor (n=2), colon tumor and lung tumor was seen compared 
to all normal tissues except lung (1 of 2). Increased expression of PI 8 was found in normal 
prostate, prostate tumor and breast tumor compared to other normal tissues except lung and 
stomach. A modest increase in expression of P5 was observed in normal prostate compared 
to most other normal tissues. However, some elevated expression was seen in normal lung 
and PBMC. Elevated expression of P5 was also observed in prostate tumors (2 of 5), breast 
tumor and one lung tumor sample. For P30, similar expression levels were seen in normal 
prostate and prostate tumor, compared to six of twelve other normal tissues tested. Increased 
expression was seen in breast tumors, one lung tumor sample and one colon Uimor sample, 
and also in normal PBMC. P29 was found to be over-expressed in prostate tumor (5 of 5) 
and normal prostate (5 of 5) compared to the majority of normal tissues. However, 
substantial expression of P29 was observed in normal colon and normal lung (2 of 2). P80 
was found to be over-expressed in prostate tumor (5 of 5) and normal prostate (5 of 5) 
compared to all other normal tissues tested, with increased expression also being seen in 
colon tumor. 

Further studies resulted in the isolation of twelve additional clones, hereinafter 
referred to as 10-d8, 10-hlO, 1 l-c8, 7-g6, 8-b5, 8-b6, 8-d4, 8-d9, 8-g3, 8-hll, 9-n2 and 9-D. 
The determined DNA sequences for 10-d8, lO-hlQ, 1 l-c8, 8-d4, 8-d9, 8-hl l, 9-fl2 and 9-f3 
are provided in SEQ ID NO: 207, 208, 209. 216, 217, 220, 221 and 222, respectively. The 
determined forward and reverse DNA sequences for 7-g6, 8-b5, 8-b6 and 8-g3 are provided in 
SEQ ID NO: 210 and 211; 212 and 213; 214 and 215; and 218 and 219, respectively. 
Comparison of these sequences with those in the gene bank revealed no significant 
homologies to the sequence of 9-D. The clones 10-d8, 1 l-c8 and 8-hl 1 were found to show 
some homology to previously isolated ESTs, while 10-hlO, 8-b5, 8-b6, 8-d4, 8-d9, 8-g3 and 
9-fl2 were found to show some homology to previously identified genes. Further 
characterization of 7-G6 and 8-G3 showed identity to the known genes PAP and PSA, 
respectively. 

mRNA expression levels for these clones were determined using the micro- 
array technology described above. The clones 7-G6, 8-G3, 8-B5, 8-B6, 8-D4, 8-D9, 9-F3, 9- 
F12, 9-H3, 10-A2, 10-A4, 11-C9 and n-F2 were found to be over-expressed in prostate 
tumor and normal prostate, with expression in other tissues tested being low or undetectable. 
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Increased expression of 8-Fl 1 was seen in prostate tumor and normal prostate, bladder, 
skeletal muscle and colon. Increased expression of lO-HlO was seen in prostate tumor and 
normal prostate, bladder, lung, colon, brain and large intestine. Increased expression of 9-Bl 
was seen in prostate tumor, breast tumor, and normal prostate, salivary gland, large intestine 
and skin, with increased expression of 11 -C8 being seen in prostate tumor, and normal 
prostate and large intestine. 

An additional cDNA fragment derived from the PCR-based normal prostate 
subtraction, described above, was found to be prostate specific by both micro-airay 
technology and RT-PCR. The determined cDNA sequence of this clone (referred to as 9- 
Al 1) is provided in SEQ ID NO: 226. Comparison of this sequence with those in the public 
databases revealed 99% identity to the known gene HOXB13. 

Further studies led to the isolation of the clones 8-C6 and 8-H7. The 
determined cDNA sequences for these clones are provided in SEQ ID NO: 227 and 228, 
respectively. These sequences were found to show some homology to previously isolated 
ESTs. 

PCR and hybridization-based methodologies were employed to obtain longer 
cDNA sequences for clone P20 (also referred to as P703P), yielding three additional cDNA 
fragments that progressively extend the 5' end of the gene. These fragments, referred to as 
P703PDE5, P703P6.26, and P703PX-23 (SEQ ID NO: 326, 328 and 330, with the predicted 
corresponding amino acid sequences being provided in SEQ ID NO: 327, 329 and 331, 
respectively) contain additional 5' sequence. P703PDE5 was recovered by screening of a 
cDNA library (#141-26) with a portion of P703P as a probe. P703P6.26 was recovered from 
a mixture of three prostate tumor cDNAs and P703PX_23 was recovered from cDNA library 
(#438-48). Together, the additional sequences include all of the putative mature, serine 
protease along with part of the putative signal sequence. Further studies using a PCR-based 
subtraction library of a prostate tumor pool subtracted against a pool of normal tissues 
(referred to as JP: PCR subtraction) resulted in the isolation of thirteen additional clones, 
seven of which did not share any significant homology to known GenBank sequences. The 
determined cDNA sequences for these seven clones (P71 IP, P712P, novel 23, P774P, P775P, 
P710P and P768P) are provided in SEQ ID NO: 307-311, 313 and 315, respectively. The 
remaining six clones (SEQ ID NO: 316 and 321-325) were shown to share some homology to 
known genes. By microarray analysis, all thirteen clones showed three or more fold over- 
expression in prostate tissues, including prostate tumors, BPH and normal prostate as 
compared to normal non-prostate tissues. Clones P71 IP, P712P, novel 23 and P768P showed 
over-expression in most prostate tumors and BPH tissues tested (n=29), and in the majority of 
normal prostate tissues (n=4), but background to low expression levels in all normal tissues. 
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Clones P774P, P775P and P710P showed comparatively lower expression and expression in 
fewer prostate tumors and BPH samples, with negative to low expression in normal prostate. 

The full-length cDNA for P711P was obtained by employing the partial 
sequence of SEQ ID NO: 307 to screen a prostate cDNA library. Specifically, a directionally 
cloned prostate cDNA library was prepared using standard techniques. One million colonies 
of this library were plated onto LB/Amp plates. Nylon membrane filters were used to lift 
these colonies, and the cDNAs which were picked up by these filters were denatured and 
cross-linked to the filters by UV light. The P71 IP cDNA fragment of SEQ ID NO: 307 was 
radio-labeled and used to hybridize with these filters. Positive clones were selected, and 
cDNAs were prepared and sequenced using an automatic Perkin Elmer/Applied Biosystems 
sequencer. The determined full-length sequence of P711P is provided in SEQ ID NO: 382, 
with the corresponding predicted amino acid sequence being provided in SEQ ID NO: 383. 

Using PGR and hybridization-based methodologies, additional cDNA 
sequence information was derived for two clones described above, 11 -C9 and 9-F3, herein 
after referred to as P707P and P714P, respectively (SEQ ID NO: 333 and 334). After 
comparison with the most recent GenBank, P707P was found to be a splice variant of the 
known gene HoxB13. In contrast, no significant homologies to P714P were found. 

Clones 8-B3, P89, P98, P130 and P201 (as disclosed in U.S. Patent 
Application No. 09/020,956, filed February 9, 1998) were found to be contained within one 
contiguous sequence, referred to as P705P (SEQ ID NO: 335, with the predicted amino acid 
sequence provided in SEQ ID NO: 336), which was determined to be a splice variant of the 
known gene NKX 3.1 . 



EXAMPLE 4 
SYNTHESIS OF POLYPEPTIDES 

Polypeptides may be synthesized on a Perkin Elmer/Applied Biosystems 430A 
peptide synthesizer using FMOC chemistry with HPTU (0-Benzotriazole-N,N,N'JM'- 
tetramethyluronium hexafluorophosphate) activation. A Gly-Cys-Gly sequence may be 
attached to the amino terminus of the peptide to provide a method of conjugation, binding to 
an immobilized surface, or labeling of the peptide. Cleavage of the peptides ft-ora the solid 
support may be carried out using the following cleavage mixture: trifluoroacetic 
acid:ethanedithiol:thioanisole:water:phenol (40:1:2:2:3). After cleaving for 2 hours, the 
peptides may be precipitated in cold methyl-t-butyl-ether. The peptide pellets may then be 
dissolved in water containing 0.1% trifluoroacetic acid (TFA) and lyophilized prior to 
purification by CI 8 reverse phase HPLC. A gradient of 0%-60% acetonitrile (containing 
0.1% TFA) in water (containing 0.1% TFA) may be used to elute the peptides. Following 
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lyophilization of the pure fractions, the peptides may be characterized using electrospray 
other types of mass spectrometry and by amino acid analysis. 



EXAMPLE 5 

FURTHER ISOLATION AND CHARACTERIZATION OF PROSTATE TUMOR 
POLYPEPTIDES BY PCR-BASED SUBTRACTION 

A cDNA library generated from prostate primary tumor mRNA as described 
above was subtracted with cDNA from normal prostate. The subtraction was performed 
using a PCR-based protocol (Clontech), which was modified to generate larger fragments. 
Within this protocol, tester and driver double stranded cDNA were separately digested with 
five restriction enzymes that recognize six-nudeotide restriction sites (Mlul, MscI, PvuII, 
Sail and StuI). This digestion resulted in an average cDNA size of 600 bp, rather than the 
average size of 300 bp that results from digestion with Rsal according to the Clontech 
protocol. This modification did not affect the subtraction efficiency. Two tester populations 
were then created with different adapters, and the driver library remained without adapters. 

The tester and driver libraries were then hybridized using excess driver cDNA. 
In the fu-sl hybridization step, driver was separately hybridized with each of the two tester 
cDNA populations. This resulted in populations of (a) unhybridized tester cDNAs, (b) tester 
cDNAs hybridized to other tester cDNAs, (c) tester cDNAs hybridized to driver cDNAs and 
(d) unhybridized driver cDNAs. The Uvo separate hybridization reactions were then 
combined, and rehybridized in the presence of additional denatured driver cDNA. Following 
this second hybridization, in addition to populations (a) through (d). a fif^h population (e) was 
generated in which tester cDNA with one adapter hybridized to tester cDNA with the second 
adapter. Accordingly, the second hybridization step resulted in enrichment of differentially 
expressed sequences which could be used as templates for PCR amplification with adaptor- 
specific primers. 

The ends were then filled in, and PCR amplification was performed using 
adaptor-specific primers. Only population (e), which contained tester cDNA that did not 
hybridize to driver cDNA, was amplified exponentially. A second PCR amplification step 
was then performed, to reduce background and further enrich differentially expressed 
sequences. 

This PCR-based subtraction technique normalizes differentially expressed 
cDNAs so that rare transcripts that are overexpressed in prostate tumor tissue may be 
recoverable. Such transcripts would be difficult to recover by traditional subtraction 
methods. 
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In addition to genes known to be overexpressed in prostate tumor, seventy- 
seven further clones were identified. Sequences of these partial cDNAs are provided in SEQ 
ID NO: 29 to 305. Most of these clones had no significant homology to database sequences. 
Exceptions were JPTPN23 (SEQ ID NO: 231; similarity to pig valosin-containing protein), 
JPTPN30 (SEQ ID NO: 234; similarity to rat mRNA for proteasome subunit), JPTPN45 
(SEQ ID NO: 243; similarity to rat norvegicus cytosolic NADP-dependent isocitrate 
dehydrogenase), JPTPN46 (SEQ ID NO: 244; similarity to human subclone H8 4 d4 DNA 
sequence), JP1D6 (SEQ ID NO: 265; similarity to G. gallus dynein light chain-A), JP8D6 
(SEQ ID NO: 288; similarity to human BAC clone RG016J04), JP8F5 (SEQ ID NO: 289; 
similarity to human subclone H8 3 b5 DNA sequence), and JP8E9 (SEQ ID NO: 299; 
similarity to human Alu sequence). 

Additional studies using the PCR-based subtraction library consisting of a 
prostate tumor pool subtracted against a normal prostate pool (referred to as PT-PN PGR 
subtraction) yielded three additional clones. Comparison of the cDNA sequences of these 
clones with the most recent release of GenBank revealed no significant homologies to the two 
clones referred to as P715P and P767P (SEQ ID NO: 312 and 314). The remaining clone was 
found to show some homology to the known gene KIAA0056 (SEQ ID NO: 318). Using 
microarray analysis to measure mRNA expression levels in various tissues, all three clones 
were found to be over-expressed in prostate tumors and BPH tissues. Specifically, clone 
P715P was over-expressed in most prostate tumors and BPH tissues by a factor of three or 
greater, with elevated expression seen in the majority of normal prostate samples and in fetal 
tissue, but negative to low expression in all other normal tissues. Clone P767P was over- 
expressed in several prostate tumors and BPH tissues, with moderate expression levels in half 
of the normal prostate samples, and background to low expression in all other normal tissues 
tested. 
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Further analysis, by microarray as described above, of the PT-PN PCR 
subtraction library and of a DNA subtraction library containing cDNA from prostate tumor 
subtracted with a pool of normal tissue cDNAs, led to the isolation of 27 additional clones 
(SEQ ID NO: 340-365 and 381) which were determined to be over-expressed in prostate' 
tumor. The clones of SEQ ID NO: 341, 342, 345, 347, 348, 349. 351, 355-359, 361, 362 and 
364 were also found to be expressed in normal prostate. Expression of all 26 clones in a 
variety of normal tissues was found to be low or undetectable, with the exception of P544S 
(SEQ ID NO: 356) which was found to be. expressed in small intestine. Of the 26 clones, 10 
(SEQ ID NO: 340-349) were found to show some homology to previously identified 
sequences. No significant homologies were found to the clones of SEQ ID NO: 350-365. 

EXAMPLE 6 

PEPTIDE PRIMING OF MICE AND PROPAGATION OF CTL LINES 

6.1. This Example illustrates the preparation of a CTL cell line specific for 
cells expressing the P502S gene. 

Mice expressing the transgcnc for human HLA A2.1 (provided by Dr L. 

Sherman, The Scripps Research Institute, La Jolla, CA) were immunized with P2S#12 

peptide (VLGWVAEL; SEQ ID NO: 306), which is derived from the P502S gene (also 

referred to herein as JI-17, SEQ ID NO: 8), as described by Theobald et al., Proc. Natl. Acad. 

Sci. USA P2:l 1993-1 1997, 1995 with the following modifications. Mice were immunized 

with lOO^g of P2S#12 and 120Mg of an I-A" binding peptide derived from hepatitis B Virus 

protein emulsified in incomplete Freund's adjuvant. Three weeks later these mice were 

sacrificed and using a nylon mesh single cell suspensions prepared. Cells were then 

resuspended at 6 x 10' cells/ml in complete media (RPMI- 1640; Gibco BRL, Gaithersburg, 

MD) containing 10% FCS, 2mM Glutamine (Gibco BRL), sodium pyruvate (Gibco BRL),' 

non-essential amino acids (Gibco BRL), 2 x 10^ M 2-mercaptoethanol, 50U/ml penicillin and 

streptomycin, and cultured in the presence of irradiated (3000 rads) P2S#12-pulsed (5mg/ml 

P2S#12 and lOmg/ml p2-microglobulin) LPS blasts (A2 transgenic spleens cells cultured in 

the presence of 7ng/ml dextran sulfate and 25Mg/ml LPS for 3 days). Six days later, cells (5 x 

lOVml) were restimulated with 2.5 x lOVml peptide pulsed irradiated (20,000 rads) EL4A2Kb 

cells (Sherman et al. Science 255:815-818, 1992) and 3 x lOVml A2 transgenic spleen feeder 

cells. Cells were cultured in the presence of 20U/ml IL-2. Cells continued to be restimulated 

on a weekly basis as described, in preparation for cloning the line. 

P2S#12 line was cloned by limiting dilution analysis with peptide pulsed EL4 

A2Kb tumor cells (1x10^ cells/ well) as stimulators and A2 transgenic spleen cells as feeders 

(5x10' cells/ well) grown in the presence of 30U/ml IL-2. On day 14, cells were 
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rcsiimulated as before. On day 21, clones that were growing were isolated and maintained in 
culture. Several of these clones demonstrated significantly higher reactivity (lysis) against 
human fibroblasts (HLA A2.1 expressing) transduced with P502S than against control 
fibroblasts. An example is presented in Figure 1. 

This data indicates that P2S #12 represents a naturally processed epitope of the 
P502S protein that is expressed in the context of the human HLA A2.1 molecule. 

6.2. This Example illustrates the preparation of murine CTL lines and CTL 
clones specific for cells expressing the P501S gene. 

This series of experiments were performed similarly to that described above. 
Mice were immunized with the P1S#10 peptide (SEQ ID NO: 337), which is derived from the 
P50IS gene (also referred to herein as L1-I2, SEQ ID NO: 110). The P1S#10 peptide was 
derived by analysis of the predicted polypeptide sequence for P501S for potential HLA-A2 
binding sequences as defined by published HLA-A2 binding motifs (Parker, KC, et al, J. 
Immunol., 152:163, 1994). P1S#10 peptide was synthesized as described in Example 4, aid 
empirically tested for HLA-A2 binding using a T cell based competition assay. Predicted A2 
binding peptides were tested for their ability to compete HLA-A2 specific peptide 
presentation to an HLA-A2 restricted CTL clone (D150M58), which is specific for the HLA- 
A2 binding infiuenza matrix peptide fluM58. D150M58 CTL secretes TNF in response to 
self-presentation of peptide fluM58. In the competition assay, test peptides at 100-200 ng/ml 
were added to cultures of D150M58 CTL in order to bind HLA-A2 on the CTL. After thirty 
minutes. CTL cultured with test peptides, or control peptides, were tested for their antigen 
dose response to the fluM58 peptide in a standard TNF bioassay. As shown in Figure 3, 
peptide P1S#10 competes HLA-A2 restricted presentation of fluM58, demonstrating thai 
peptide P 1 S# 1 0 binds HLA-A2. 

Mice expressing the transgene for human HLA A2.1 were immunized as 
described by Theobald et al. {Proc. Natl. Acad. Sci. USA P2: 11 993-1 1997, 1995) with the 
following modifications. Mice were immunized with 62.5ng of PIS #10 and 120ng of an I- 
A" binding peptide derived fi-om Hepatitis B Virus protein emulsified in incomplete Freund's 
adjuvant. Three weeks later these mice were sacrificed and single cell suspensions prepared 
using a nylon mesh. Cells were then resuspended at 6 x 10* cells/ml in complete media (as 
described above) and cultured in the presence of irradiated (3000 rads) PIS#10-pulsed (2^ 
g/ml P1S#10 and lOmg/ml p2-microglobulin) LPS blasts (A2 transgenic spleens cells 
cultured in the presence of 7Hg/ml dextran sulfate and 25ng/ml LPS for 3 days). Six days 
later cells (5 x lOVml) were restimulated with 2.5 x lOVml peptide-pulsed irradiated (20,000 
rads) EL4A2Kb cells, as described above, and 3 x lOVml A2 transgenic spleen feeder cells 
Cells were cultured in the presence of 20 U/ml IL-2. Cells were restimulated on a weekly 
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basis in preparation for cloning. After three rounds of in vitro stimulations, one line was 
generated that recognized PlS#10-pulsed Jurkat A2Kb targets and P501S-transduced Jurkat 
targets as shown in Figure 4. 

A PlS#10-specific CTL line was cloned by limiting dilution analysis with 
peptide pulsed EL4 A2Kb tumor cells (1 x 10^ cells/ well) as stimulators and A2 transgenic 

spleen cells as feeders(5x 10' cells/ weU) grown in the presenceof30U/mlIL-2 On day 14 
cells were restimulated as before. On day 21, viable clones were isolated and maintained in 
culture. As shown in Figure 5, five of these clones demonstrated specific cytolytic reactivity 
against PSOlS-transduced Jurkat A2Kb targets. This data indicates that P1S#10 represents a 
naturally processed epitope of the P501S protein that is expressed in the context of the human 
HLA-A2.1 molecule. 



EXAMPLE 7 

ABILITY OF HUMAN T CELLS TO RECOGNIZE PROSTATE TUMOR 

POLYPEPTIDES 

This Example illustrates the ability of T cells specific for a prostate tumor 
polypeptide to recognize human tumor. 

Human CD8* T cells were primed in vitro to the P2S-12 peptide (SEQ ID NO- 
306) derived from P502S (also referred to as JM7) using dendritic cells according to the 
protocol of Van Tsai et al. {Critical Reviews in Immunology 18:65.75, 1998). The resulting 
CDS* T cell microcultures were tested for their ability to recognize the P2S-12 peptide 
presented by autologous fibroblasts or fibroblasts which were transduced to express the 
P502S gene in a y-interferon ELISPOT assay (..ee Lalvani ct al., J. Exp. Med. 755:859-865. 
1997). Briefly, titrating numbers of T cells were assayed in duplicate on 10^ fibroblasts in the' 
presence of 3 ^g/ml human Pj-microglobulin and 1 ^g/ml P2S-12 peptide or control E75 
peptide. In addition, T cells were simultaneously assayed on autologous fibroblasts 
transduced with the P502S gene or as a control, fibroblasts transduced with HER-T/neu. Prior 
to the assay, the fibroblasts were treated with 10 ng/ml y-interferon for 48 hours to upregulate 
class I MHC expression. One of the microculmres (#5) demonstrated strong recognition of 
both peptide pulsed fibroblasts as well as transduced fibroblasts in a y-interferon ELISPOT 
assay. Figure 2A demonstrates that there was a strong increase in the number of y-interferon 
spots with increasing numbers of T cells on fibroblasts pulsed with the P2S-I2 peptide (solid 
bars) but not mth the control E75 peptide (open bars). This shows the ability of these T cells 
to specifically recognize the P2S-12 peptide. As shown in Figure 2B, this microculture also 
demonstrated an increase in the number of y-interferon spots with increasing numbers of T 
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cells on fibroblasts transduced to express the P502S gene but not the HER-2/neu gene. These 
results provide additional confirmatory evidence that the P2S-12 peptide is a naturally 
processed epitope of the P502S protein. Furthermore, this also demonstrates that there exists 
in the human T cell repertoire, high affinity T cells which are capable of recognizing this 
epitope. These T cells should also be capable of recognizing human tumors which express 
the P502S gene. 



EXAMPLE 8 

PRIMING OF CTL IN VIVO USING NAKED DNA IMMUNIZATION WITH A 

PROSTATE ANTIGEN 

The prostate tumor antigen LM2, as described above, is also referred to as 
P501S. HLA A2Kb Tg mice (provided by Dr L. Sherman, The Scripps Research Institute, La 
Jolla, CA) were immunized with 100 ng VR10132-P501S either intramuscularly' or 
intradeimally. The mice were immunized three times, with a two week interval between 
immunizations. Two weeks after the last immunization, immune spleen cells were cultured 
with Jurkat A2Kb-P501S transduced stimulator cells. CTL lines were stimulated weekly. 
After two weeks of in vitro stimulation, CTL activity was assessed against P501S transduced 
targets. Two out of 8 mice developed strong anti-P501S CTL responses. These results 
demonstrate that P501S contains at least one naturally processed A2-restricted CTL epitope. 

EXAMPLE 9 

GENERATION OF HUMAN CTL IN VITRO USING WHOLE GENE PRIMING AND 
STIMULATION TECHNIQUES A^ITH PROSTATE TUMOR ANTIGEN 

Using in, vitro whole-gene priming with PSOlS-retrovirally transduced 
autologous fibroblasts (see, for example, Yee et al. The Journal of Immunology, 157(9):4079- 
86, 1996), human CTL lines were derived that specifically recognize autologous fibroblasts 
transduced with P50IS (also known as LM2), as detennined by interferon-y ELISPOT 
analysis as described above. Using a panel of HLA-raismatched fibroblast lines transduced 
with P501S, these CTL lines were shown to be restricted HLA-A2 class I allele. Specifically, 
dendritic cells (DC) were differentiated fi-om monocyte cultures derived from PBMC of 
normal human donors by growing for five days in RPMI medium containing 10% human 
serum, 50 ng/ml human GM-CSF and 30 ng/ml human IL-4. Following culture, DC were 
infected overnight with recombinant P501S vaccinia virus at a multiplicity of infection 
(M.O.I) of five, and matured overnight by the addition of 3 pg/ml CD40 ligand. Virus was 
inactivated by UV irradiation. CD8+ T cells were isolated using a magnetic bead system, and 
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priming cultures were initiated using standard culture techniques. Cultures were restimulated 
every 7-10 days using autologous primary fibroblasts retrovirally transduced with P50IS. 
Following four stimulation cycles, CD8+ T cell lines were identified that specifically 
produced interferon-y when stimulated with P501S-transduced autologous fibroblasts. The 
P501S-specific activity could be sustained by the continued stimulation of the cultures with 
P501S-transduced fibroblasts in the presence of IL-I5. A panel of HLA-mismatched 
fibroblast lines transduced with P501S were generated to define the restriction allele of the 
response. By measuring interferon-y in an ELISPOT assay, the P501S specific response was 
shown to be restricted by HLA-A2. These results demonstrate that a CD8+ CTL response to 
PSOlScan be elicited. 



EXAMPLE 10 

IDENTIFICATION OF A NATURALLY PROCESSED CTL EPITOPE CONTAINED 
WITHIN A PROSTATE TUMOR ANTIGEN 

The 9-mer peptide p5 (SEQ ID NO: 338) was derived from the P703P antigen 
(also referred to as P20). The p5 peptide is immunogenic in human HLA-A2 donors and is a 
naturally processed epitope. Antigen specific CD8+ T cells can be primed following repeated 
in vitro stimulations with monocytes pulsed widi p5 peptide. These CTL specifically 
recognize p5-pulsed target cells in both ELISPOT (as described above) and chromium release 
assays. Additionally, immunizaUon of HLA-A2 transgenic mice with p5 leads to the 
generation of CTL lines which recognize a variety of P703P transduced target cells 
expressing either HLA-A2Kb or HLA-A2. Specifically, HLA-A2 transgenic mice were 
immunized subeutaneously in the footpad with 100 \ig of p5 peptide together with 140 \ig of 
hepatitis B virus core peptide (a Th peptide) in Freund's incomplete adjuvant. Three weeks 
post immunization, spleen cells fi-om immunized mice were stimulated in vitro with peptide- 
pulsed LPS blasts. CTL activity was assessed by chromium release assay five days after 
primary in vitro sUmuIation. Retrovirally transduced cells expressing the control antigen 
P703P and HLA-A2Kb were used as targets. CTL lines that specifically recognized both p5- 
pulsed targets as well as P703P-expressing targets were identified. 

Human in vitro priming experiments demonstrated that the p5 peptide is 
immunogenic in humans. Dendritic cells (DC) were differentiated from monocyte cultures 
derived from PBMC of normal human donors by culturing for five days in RPMI medium 
containing 10% human serum, 50 ng/ml human GM-CSF and 30 ng/ml human IL-4. 
Following culture, the DC were pulsed with p5 peptide and cultured with GM-CSF and IL.4 
together with CD8+ T cell enriched PBMC. CTL lines were restimulated on a weekly basis 
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with p5-pulsed monocytes. Five to six weeks after initiation of the CTL cultures, CTL 
recognition of p5-pulsed target cells was demonstrated. 

EXAMPLE 1 1 

EXPRESSION OF A BREAST TUMOR-DERJVED ANTIGEN 
IN PROSTATE 

Isolation of the antigen B305D from breast tumor by differential display is 
described in US Patent Application No. 08/700,014, filed August 20, 1996. Several different 
splice forms of this antigen were isolated. The determined cDNA sequences for these splice 
forms are provided in SEQ ID NO: 366-375, with the predicted amino acid sequences 
corresponding to the sequences of SEQ ID NO: 292, 298 and 301-303 being provided in SEQ 
ID NO: 299-306, respectively. 

The expression levels of B305D in a variety of tumor and normal tissues were 
examined by real time PGR and by Northern analysis. The results indicated that B305D is 
highly expressed in breast tumor, prostate tumor, normal prostate tumor and normal testes, 
with expression being low or undetectable in all other tissues examined (colon tumor, lung 
tumor, ovary tumor, and normal bone marrow, colon, kidney, liver, lung, ovary, skin, small 
intestine, stomach). 



EXAMPLE 12 

ELICITATION OF PROSTATE TUMOR ANTIGEN-SPECIFIC CTL RESPONSES IN 

HUMAN BLOOD 

This Example illustrates the ability of a prostate tumor antigen to elicit a CTL 
response in blood of normal humans. 

Autologous dendritic cells (DC) were differentiated from monocyte cultures 
derived from PBMC of normal donors by growth for five days in RPMI medium containing 
10% human serum, 50 ng/ml GMCSF and 30 ng/ml IL-4. Following culture, DC were 
infected overnight with recombinant P501S-expressing vaccinia virus at an M.O.I, of 5 and 
matured for 8 hours by the addition of 2 micrograms/ml CD40 ligand. Virus was inactivated 
by UV irradiation, CD8^ cells were isolated by positive selection using magnetic beads, and 
priming cultures were initiated in 24-welI plates. Following five stimulation cycles, CD8+ 
lines were identified that specifically produced interferon-gamma when stimulated with 
autologous P501S-transduced fibroblasts. The P501S-specific activity of cell line 3A-1 could 
be maintained following additional stimulation cycles on autologous B-LCL transduced with 
P501S. Line 3A-1 was shown to specifically recognize autologous B-LCL transduced to 
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express J501S, but not EGFP-transduced autologous B-LCL, as measured by cytotoxity 
assays (''Cr release) and interferon-gamma production (Interferon-gamma Elispot; see above 
andLalvanietal.,J. Exp. Med. 755:859-865. 1997). The results of these assays arl presented 
in Figures 6 A and 6B. 



EXAMPLE 13 

IDENTIFICATION OF PROSTATE TUMOR ANTIGENS 
BY MICROARRAY ANALYSIS 

This Example describes the isolation of certain prostate tumor polypeptides 
from a prostate tumor cDNA library. 

A human prostate tumor cDNA expression library as described above was 
screened using microarray analysis to identify clones that display at least a three fold over- 
expression in prostate tumor and/or normal prostate tissue, as compared to non-prostate 
normal tissues (not including testis). 372 clones were identified, and 319 were successfully 
sequenced. Table I presents a summary of these clones, which are shown in SEQ ID 
NOs:385-400. Of these sequences SEQ ID NOs:386, 389. 390 and 392 correspond to novel 
genes, and SEQ ID NOs: 393 and 396 correspond to previously identified sequences The 
others (SEQ ID NOs:385. 387, 388, 391, 394, 395 and 397-400) correspond to known 
sequences, as shown in Table I. 



wo 00/04149 



PCT/US99/1S838 



69 
Table I 

Summary of Prostate Tumor Antigens 



Known Genes 


Previously identified Genes 


Novel 
Genes 


T-<*p!1 Pamma rhnin 


r504S 


23379 (SEQ 
IDNO:389) 


Kallikrein 


PIOOOC 


23399 (SEQ 
ID NO:392) 


Vector 


PCA] Q 

rjUlo 


23320 (SEQ 
IDNO:386) 


CGI-82 Droiein TTiRNA H^^IO- ^Fri IVi 
NO:385) 

PSA 


P510S 


23381 (SEQ 
ID NO:390) 


Aid. 6 Dehyd. 


P784P 




L-iditol-2 dehydrogenase (23376; SEQ ID 
NO:388) 


P502S 




Ets transcription factor PDEF (22672; SEQ 
IDNO:398) 


P706P 




hTGR (22678; SEQ ID NO:399) 


19142:2, bangur.seq (22621; SEQ 
ID NO:396) 




KIAA0295(22685; SEQ ID NO:400) 


5566.1 Wang(23404; SEQ ID 
NO:393) 




Prostatic Acid Phosphatase(22655; SEQ ID 
NO:397) 


P712P 
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transglutaminase (226 1 1 ; SEQ ID NO:395) 


P778P 




HDLBP (23508; SEQ ID NO:394) 






CGI-69 Protein(23367; SEQ ID NO:387) 






KIAAOI 22(23383; SEQ ID NO:391) 






TEEG 







CGI-82 showed 4.06 fold over-expression in prostate tissues as compared to 
other normal tissues tested. It was over-expressed in 43% of prostate tumors, 25% normal 
prostate, not detected in other normal tissues tested. L-iditol-2 dehydrogenase showed 4.94 
fold over-expression in prostate tissues as compared to other normal tissues tested. It was 
over-expressed in 90% of prostate tumors, 100% of normal prostate, and not detected in other 
normal tissues tested. Ets transcription factor PDEF showed 5.55 fold over-expression in 
prostate tissues as compared to other normal tissues tested. It was over-expressed in 47% 
prostate tumors, 25% normal prostate and not detected in other normal tissues tested. hTGRl 
showed 9. 1 1 fold over-expression in prostate tissues as compared to other normal tissues 
tested. It was over-expressed in 63% of prostate tumors and is not detected in normal tissues 
tested including normal prostate. KIAA0295 showed 5.59 fold over-expression in prostate 
tissues as compared to other normal tissues tested. It was over-expressed in 47% of prostate 
tumors, low to undetectable in normal tissues tested including normal prostate tissues. 
Prostatic acid phosphatase showed 9.14 fold over-expression in prostate tissues as compared 
to other normal tissues tested. It was over-expressed in 67% of prostate tumors, 50% of 
normal prostate, and not detected in other normal tissues tested. Transglutaminase showed 
14.84 fold over-expression in prostate tissues as compared to other normal tissues tested. It 
was over-expressed in 30% of prostate tumors, 50% of normal prostate, and is not detected in 
other normal tissues tested. High density lipoprotein binding protein (HDLBP) showed 28.06 
fold over-expression in prostate tissues as compared to other normal tissues tested. It was 
over-expressed in 97% of prostate tumors, 75% of normal prostate, and is undetectable in all 
other normal tissues tested. CGI-69 showed 3.56 fold over-expression in prostate tissues as 
compared to other nonnal tissues tested. It is a low abundant gene, detected in more than 
90% of prostate tumors, and in 75% normal prostate tissues. The expression of this gene in 
normal tissues was very low. KIAAOI 22 showed 4.24 fold over-expression in prostate 
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tissues as compared to other normal tissues tested. It was over-expressed in 57% of prostate 
tumors, it was undetectable in all normal tissues tested including normal prostate tissues 
19142.2 bangur showed 23.25 fold over-expression in prostate tissues as compared to other 
normal tissues tested. It was over-expressed in 97% of prostate tumors and 100% of normal 
prostate. It was undetectable in other normal tissues tested. 5566.1 Wang showed 3.31 fold 
over-expression in prostate tissues as compared to other normal tissues tested. It was over- 
expressed in 97% of prostate tumors, 75% normal prostate and was also over-expressed in 
nomial bone marrow, pancreas, and activated PBMC. Novel clone 23379 showed 4.86 fold 
over-expression in prostate tissues as compared to other normal tissues tested. It was 
detectable in 97% of prostate tumors and 75% normal prostate and is undetectable in all other 
normal tissues tested. Novel clone 23399 showed 4.09 fold over-expression in prostate 
tissues as compared to other normal tissues tested. It was over-expressed in 27% of prostate 
tumors and was undetectable in all normal tissues tested including normal prostate tissues 
Novel clone 23320 showed 3.15 fold over-expression in prostate tissues as compared to other 
normal tissues tested. It was detectable in all prostate tumors and 50% of normal prostate 
tissues. It was also expressed in normal colon and trachea. Other normal tissues do not 
express this gene at high level. 



EXAMPLE 14 

IDENTIFICATION OF PROSTATE TUMOR ANTIGENS 
BY ELECTRONIC SUBTRACTION 

This Example describes the use of an electronic subtraction technique to 
identify prostate tumor antigens. 

Potential prostate-specific genes present in the GenBank human EST database 
were identified by electronic subtraction (similar to that described by Vasmatizis et al Proc 
Natl. Acad. Sci. USA PJ:300-304, 1998). The sequences of EST clones (43.482) derived from 
various prostate libraries were obtained from the GenBank public human EST database. Each 
prostate EST sequence was used as a query sequence in a BLASTN (National Center for 
Biotechnology Information) search against the human EST database. All matches considered 
Identical (length of matching sequence >100 base pairs, density of identical matches over this 
region > 70%) were grouped (aligned) together in a cluster. Clusters containing more than 
200 ESTs were discarded since they probably represented repetitive elements or highly 
expressed genes such as those for ribosomal protebs. If two or more clusters shared common 
ESTs, those clusters were grouped together into a "supercluster," resulting in 4.345 prostate 
superclusters. 
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Records for the 479 human cDNA libraries represented in the GenBank release 
were downloaded to create a database of these cDNA library records. These 479 cDNA 
libraries were grouped into three groups. Plus (nomial prostate and prostate tumor libraries, 
and breast cell lines, in which expression was desired). Minus (libraries from other normal' 
adult tissues, in which expression was not desirable), and Other (fetal tissue, infant tissue, 
tissues found only in women, non-prostate tumors and cell lines other than prostate cell lines, 
in which expression was considered to be irrelevant). A sunmiary of these library groups is 
presented in Table II. 



Table II 

Prostate cDNA Libraries and ESTs 



Library 


# of Libraries 


# of ESTs 


Plus 


25 


43,482 


Normal 


11 


18,875 


Tumor 


11 


21,769 


Cell lines 


3 


2,838 


Minus 


166 




Other 


287 

. 





Each supercluster was analyzed in terms of the ESTs within the supcrcluster. 
The tissue source of each EST clone was noted and used to citify the superclusters into four 
groups: Type 1- EST clones found in the Plus group libraries only; no expression detected in 
Minus or Other group libraries; Type 2- EST clones found in the Plus and Other group 
libraries only; no expression detected in the Minus group; Type 3- EST clones found in the 
Plus, Minus and Other group libraries, but the expression in the Plus group is higher than in 
either the Minus or Other groups; and Type 4- EST clones found in Plus, Minus and Other 
group libraries, but the expression in the Plus group is higher than the expression in the 
Minus group. This analysis identified 4,345 breast clusters (see Table III). From these 
clusters, 3,172 EST clones were ordered from Research Genetics, Inc., and were received as 
frozen glycerol stocks in 96-well plates. 
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Table III 



Prostate Cluster Summary 



Type 


W 01 

Superclusters 


# of ESTs 
Ordered 


1 


688 


677 


2 


2899 


2484 


3 


85 


11 


4 


673 


0 


Total 


4345 


3172 



The inserts were PCR-amplified using amino-linked PCR primers for Synteni 
microarray analysis. When more than one PCR product was obtained for a particular clone, that 
PCR product was not used for expression analysis. In total, 2,528 clones from the electronic 
subtraction method were analyzed by microarray analysis to identify electronic subtraction breast 
clones that had high tumor vs. normal tissue mRNA. Such screens were performed using a 
Synteni (Palo Alto, CA) microarray, according to the manufacturer's instructions (and essentially 
as described by Schena et al., Proc. Natl. Acad. Sci. USA 95:10614-10619, 1996 and Heller et al., 
Proc. Natl. Acad. Sci. USA 9^:2150-2155, 1997). Within these analyses, the clones were arrayed 
on the chip, which was then probed with fluorescent probes generated from normal and tumor 
prostate cDNA, as well as various other norma] tissues. The slides were scanned and the 
fluorescence intensity was measured. 

Clones with an expression ratio greater than 3 (i.e., the level in prostate tumor 
cDNA was at least three times the level in normal prostate cDNA) were identified as prostate 
tumor-specific sequences (Table IV). The sequences of these clones are provided in SEQ ID 
NOs:401-453, with certain novel sequences shown in SEQ ID NOs:407, 413, 416-419, 422, 426, 
427 and 450. 



Table IV 
Prostate-tumor Specific Clones 



SEQ ID NO. 


Sequence 
Designation 


Comments 


401 


22545 


previously identified P 1 OOOC 


402 


22547 


previously identified P704P 
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403 


22548 


Known 


404 


22550 


Known 


405 


22551 




406 


22552 


nfnol'iTa c*a/*^at^«^r v^wA^AaM 

prosiaic secreiory proiein y4 


407 


22553 


novel 


408 


22558 


previously luenuiieu r juya 


409 


22562 


glandular kallikrein 


410 




previously laentiiied rlUUUL 


41 1 




'DAD 

rAr 


412 




ri luuou (Dreast tumor antigen) 


413 




novel 


414 


ZZJ / 1 


DC A 


415 


ZZ^ /z 


previously identified P706P 




ZZj I j 


novel 


41 7 


ZZJ /H 


novel 


41 R 


ZZ3 /3 


novel 


419 


zz^ou 


novel 


420 


ZZ JO i 


PAD 


421 


ZZJOZ 


prostatic secretory protein 94 


422 


99S8'^ 

^Z Jo J> 


novel 


423 


22584 


prosiaiic secretory protein y4 


424 


'>?S8'> 


prostatic secretory protein 94 


425 


22586 


Known 


426 


22587 


novel 


427 


22588 


novel 


428 


22589 


PAP 

r/Vr 


429 


22590 


Known 


430 


22591 


DC A 

roA 


431 


22592 


known 


432 


22593 


Previously identified P777P 


433 


22594 


T cell receptor gamma chain 


434 


22595 


Previously identified P705P 


435 


22596 


Previously identified P707P 


436 


22847 


PAP 


437 


22848 


known 


438 


22849 


prostatic secretory protein 57 
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439 


22851 


PAP 


440 


22852 


PAP 


441 


22853 


PAP 


442 


22854 


previouslv identifieH PSflOl 


443 


22855 


previouslv identifieH PTfT^P 


444 


22856 


previouslv identifieH P774P 


445 


22857 


PSA 


446 


23601 


previouslv identified P777P 


447 


23602 


PSA 


448 


23605 


PSA 


449 


23606 


PSA 


450 


23612 


novel 


451 


23614 


PSA 


452 


23618 


previously identified PIOOOC 


453 


23622 


previously identified P705P 



EXAMPLE 15 

FURTHER IDENTIFICATION OF PROSTATE TUMOR ANTIGENS 
BY MICROARRAY ANALYSIS 



This Example describes the isoladon of additional prostate tumor polypeptides 
from a prostate tumor cDNA library. 

A human prostate tumor cDNA expression library as described above was 
screened using microarray analysis to identify clones that display at least a three fold over- 
expression in prostate tumor and/or normal prostate tissue, as compared to non-prostate normal 
tissues (not including testis). 142 clones were identified and sequenced. Certain of these clones 
are shown in SEQ ID NOs:454-467. Of these sequences SEQ ID NOs:459-461 correspond to 
novel genes. The others (SEQ ID NOs:454-458 and 461-467) correspond to known sequences. 



EXAMPLE 16 

FURTHER CHARACTERIZATION OF PROSTATE TUMOR ANTIGEN P710P 
This Example describes the full length cloning of P710P. 
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The prostate cDNA library described above was screened with the P710P 
fragment described above. One million colonies were plated on LB/AmpicUlin plates. Nylon 
membrane filters were used to lift these colonies, and the cDNAs picked up by these filters 
were then denatured and cross-linked to the filters by UV light. The P710P fragment was 
radiolabeled and used to hybridize with the filters. Positive cDNA clones were selected and 
their cDNAs recovered and sequenced by an automatic ABI Sequencer. Four sequences were 
obtained, and are presented in SEQ ID NOs:468-471 . 

From the foregoing, it will be appreciated that, although specific embodiments 
of the invention have been described herein for the purposes of illustration, various 
modifications may be made without deviating from the spirit and scope of the invention. 
Accordingly, the present invention is not limited except as by the appended claims. 
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CLAIMS 

1 . An isolated polypeptide comprising at least an immunogenic portion of 
a prostate tumor protein, or a variant thereof, wherein the tumor protein comprises an amino 
acid sequence that is encoded by a polynucleotide sequence selected from the group 
consisting of: 

(a) sequences recited in any one of SEQ ID N0s:2, 3, 8-29, 41-45, 47-52, 
54-65, 70. 73-74, 79, 81, 87, 90, 92, 93, 97, 103, 104, 107, 109-111, 115-160, 171, 173-175, 
177, 181, 188, 191, 193, 194, 198, 203, 204, 207, 209, 220, 222-225, 227-305, 307-315, 326, 
328, 330, 332, 334, 350-365, 381, 382, 384, 386, 389, 390, 392, 393. 396, 401, 402, 407, 408^ 
410, 413, 415-419, 422, 426, 427, 432, 434, 435, 442-444, 446, 450, 452, 453, 459-461, 468- 
471 or 472; 

(b) sequences that hybridize to any of the foregoing sequences under 
moderately stringent conditions; and 

(c) complements of any of the sequence of (a) or (b). 

2. An isolated polypeptide according to claim 1. wherein the polypeptide 
comprises an amino acid sequence that is encoded by a polynucleotide sequence recited in 
any one of SEQ ID N0s:2, 3, 8-29, 41-45, 47-52, 54-65, 70, 73-74, 79, 81, 87, 90, 92, 93, 97, 
103, 104, 107, 109-111, 115-160, 171, 173-175, 177, 181, 188, 191. 193, 194, 198,203,204,' 
207, 209, 220, 222-225, 227-305, 307-315, 326, 328, 330, 332. 334, 350-365. 381, 382, 384, 
386, 389, 390, 392, 393, 396, 401, 402, 407, 408, 410, 413. 415-419, 422, 426, 427. 432, 434, 
435, 442-444, 446, 450, 452, 453, 459-461, 468-471 or 472. or a complement of any of the 
foregoing polynucleotide sequences. 

3. An isolated polypeptide comprising a sequence recited in any one of 
SEQ ID NO: 108, 1 12. 1 13, 1 14. 172, 176, 178, 327, 329, 331, 339 and 383. 

4. An isolated polynucleotide encoding at least 15 amino acid residues of 
a prostate tumor protein, or a variant thereof that differs in one or more substitutions, 
deletions, additions and/or insertions such that the ability of the variant to react with antigen- 
specific antisera is not substantially diminished, wherein the tumor protein comprises an 
amino acid sequence that is encoded by a polynucleotide comprising a sequence recited in 
any one of SEQ ID N0s:2, 3, 8-29, 41-45, 47-52, 54-65, 70, 73-74, 79, 81, 87, 90, 92, 93, 97, 
103, 104, 107, 109-111, 1 15-160, 171, 173-175, 177, 181, 188, 191, 193, 194, 198, 203, 204,' 
207, 209, 220, 222-225, 227-305, 307-315. 326, 328, 330, 332, 334, 350-365, 381, 382, 384, 
386, 389, 390, 392, 393, 396, 401, 402, 407, 408, 410. 413, 415-419, 422. 426, 427, 432, 434, 
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435, 442-444. 446, 450, 452, 453, 459-461, 468-471 or 472, or a complement of any of the 
foregoing sequences. 

5. An isolated polynucleotide encoding a prostate tumor protein, or a 
variant thereof, wherein the tumor protein comprises an amino acid sequence diat is encoded 
by a polynucleotide comprising a sequence recited in any one of SEQ ID N0s:2, 3, 8-29 41- 
45. 47-52, 54-65. 70, 73-74, 79, 81, 87. 90, 92. 93, 97, 103, 104. 107. 109-1 1 1, Hs'-ieO 171 
173-175, 177, 181, 188. 191. 193, 194. 198. 203, 204, 207, 209, 220, 222-225,' 227-305.' 307- 
315, 326, 328. 330, 332. 334, 350-365. 381. 382, 384, 386, 389. 390. 392. 393 396 40.l' 402 
407. 408, 410, 413, 415-419, 422, 426, 427. 432, 434, 435, 442-444, 446. 450.' 452.' 453 '459' 
461. 468-471 or 472, or a complement of any of the foregoing sequences. 

6. An isolated polynucleotide comprising a sequence recited in any one of 
SEQ ID N0s:2. 3, 8-29, 41-45, 47-52, 54-65, 70. 73-74. 79. 81, 87. 90, 92, 93, 97, 103 104 
107. 109-111, 115-160, 171, 173-175, 177, 181, 188, 191, 193, 194, 198.203 204'207'209' 
220. 222-225. 227-305, 307-315. 326. 328. 330. 332, 334, 350-365. 381, 382, 384.' 386' 389* 
390. 392. 393. 396. 401, 402. 407. 408. 410, 413. 415-419. 422. 426. 427, 432, 434 435' 
442-444. 446. 450, 452, 453, 459-461, 468-471 or 472. 

7. An isolated polynucleotide comprising a sequence that hybridizes, 
under moderately stringent conditions, to a sequence recited in any one of SEQ ID NOs-2 3' 
8-29. 41-45, 47-52, 54-65, 70, 73-74, 79. 81, 87, 90, 92, 93, 97, 103. 104. 107. 109-1 1 1 1 15-' 
160. 171, 173-175, 177, 181, 188, 191, 193, 194, 198,203, 204,207, 209, 220, 222-225' 227- 
305, 307-315, 326, 328, 330, 332, 334, 350-365. 381, 382. 384. 386. 389, 390 392 393' 396 
401. 402, 407. 408. 410. 413, 415-419, 422, 426, 427. 432, 434, 435. 442-444 446' 45o' 452' 
453.459-461.468-471 or 472. ' ' ' 

8. An isolated polynucleotide complementary to a polynucleotide 
according to any one of claims 4-7. 

9. An expression vector comprising a polynucleotide according to any 
one of claims 4-7. 

10. A host cell transformed or transfected with an expression vector 
according to claim 9. 

11. An expression vector comprising a polynucleotide according claim 8. 
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12. A host cell transformed or transfected with an expression vector 
according to claim 1 1 . 

13. A pharmaceutical composition comprising a polypeptide according to 
claim 1, in combination with a physiologically acceptable carrier. 

14. A vaccine comprising a polypeptide according to claim 1, in 
combination with a non-specific immune response enhancer. 

15. A vaccine according to claim 14, wherein the non-specific immune 
response enhancer is an adjuvant. 

16. A vaccine according to claim 14, wherein the non-specific immune 
response enhancer induces a predominantly Type I response. 

17. A pharmaceutical composition comprising a polynucleotide according 
to claim 4, in combination with a physiologically acceptable carrier. 

18. A vaccine comprising a polynucleotide according to claim 4, in 
combination with a non-specific immune response enhancer. 

19. A vaccine according to claim 18, wherein the non-specific immune 
response enhancer is an adjuvant. 

20. A vaccine according to claim 18, wherein the non-specific immune 
response enhancer induces a predominantly Type I response. 

21. An isolated antibody, or antigen-binding fragment thereof, that 
specifically binds to a prostate tumor protein that comprises an amino acid sequence that is 
encoded by a polynucleotide sequence recited in any one of SEQ ID N0s:2, 3, 8-29, 41-45, 
47-52, 54-65, 70, 73-74, 79, 81, 87, 90, 92, 93, 97. 103, 104, 107, 109-111, 115-160. 171, 
173-175, 177. 181, 188, 191, 193, 194, 198, 203, 204. 207, 209. 220, 222-225. 227-305. 307- 
315. 326. 328, 330, 332, 334. 350-365, 381, 382, 384. 386. 389, 390, 392. 393. 396, 401, 402, 
407, 408, 410, 413, 415-419, 422, 426, 427, 432, 434, 435, 442-444, 446, 450, 452, 453, 459- 
461 , 468-47 1 or 472 or a complement of any of the foregoing polynucleotide sequences. 
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22. A phannaceutical composition comprising an antibody or fragment 
thereof according to claim 18, in combination with a physiologically acceptable carrier. 

23. A pharmaceutical composition comprising an antigen-presenting cell 
that expresses a polypeptide according to claim 1, in combination with a pharmaceutically 
acceptable carrier or excipient. 



24. A pharmaceutical composition according to claim 23, wherein the 
antigen presenting cell is a dendritic cell or a macrophage. 

25. A vaccine comprising an antigen-presenting cell that expresses a 
polypeptide according to claim 1, in combination with a non-specific immune response 
enhancer. 



26. A vaccine according to claim 25, wherein the non-specific immune 
response enhancer is an adjuvant. 

27. A vaccine according to claim 25, wherein the non-specific immune 
response enhancer induces a predominantly Type I response. 

28. A vaccine according to claim 25, wherein the antigen-presenting cell is 
a dendritic cell. 



29. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a polypeptide according to claim 
1 , and thereby inhibiting the development of a cancer in the patient. 



30. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a polynucleotide according to 
claim 4, and thereby inhibiting the development of a cancer in the patient. 

31. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of an antibody or antigen-binding 
fragment thereof according to claim 21, and thereby inhibiting the development of a cancer in 
the patient. 
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32. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of an antigen-presenting cell that 
expresses a polypeptide according to claim 1, and thereby inhibiting the development of a 
cancer in the patient. 

A method according to claim 32, wherein the antigen-presenting cell is 
A method according to any one of claims 29-32, wherein the cancer is 



A fusion protein comprising at least one polypeptide according to 

A fusion protein according to claim 35, wherein the fusion protein 
comprises an expression enhancer that increases expression of the fusion protein in a host cell 
transfectcd with a polynucleotide encoding the fusion protein. 

37. A fusion protein according to claim 35, wherein the fusion protein 
comprises a T helper epitope that is not present within the polypeptide of claim 1. 

38. A fusion protein according to claim 35, wherein the fusion protein 
comprises an affmity tag. 

39. An isolated polynucleotide encoding a fusion protein according to 

claim 35. 

40. A pharmaceutical composition comprising a fiision protein according 
to claim 32, in combination with a physiologically acceptable carrier. 

41. A vaccine comprising a fusion protein according to claim 35, in 
combination with a non-specific immune response enhancer. 

42. A vaccine according to claim 41, wherein the non-specific immune 
response enhancer is an adjuvant. 



33. 

a dendritic cell. 

34. 

prostate cancer. 

35. 

claim 1. 

36. 
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43. A vaccine according to claim 41, wherein the non-specific immune 
response enhancer induces a predominantly Type I response. 

44. A pharmaceutical composition comprising a polynucleotide according 
to claim 40, in combination with a physiologically acceptable carrier. 

45. A vaccine comprising a polynucleotide according to claim 40, in 
combination with a non-specific immune response enhancer. 

46. A vaccine according to claim 45, wherein the non-specific immune 
response enhancer is an adjuvant. 

47. A vaccine according to claim 45, wherein the non-specific immune 
response enhancer induces a predominantly Type I response. 

48. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a pharmaceutical composition 
according to claim 40 or claim 44. 

49. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a vaccine according to claim 41 
or claim 45. 

50. A method for removing tumor cells from a biological sample, 
comprising contacting a biological sample with T cells that specifically react with a prostate 
tumor protein, wherein the tumor protein comprises an amino acid sequence that is encoded 
by a polynucleotide sequence selected fi-om the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID N0s:l-1 11,115- 
171, 173-175. 177, 179-305,307-315, 326. 328,330.332-335.340-375.381,382 or 384-472; 
and 

(ii) complements of the foregoing polynucleotides; 

wherein the step of contacting is performed under conditions and for a time 
sufficient to pemiit the removal of cells expressing the prostate tumor protein from the 
sample. 

51. A method according to claim 50, wherein the biological sample is 
blood or a fraction thereof 
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52. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient a biological sample treated according to the method of 
claim 50. 



53. A method for stimulating and/or expanding T cells specific for a 
prostate tumor protein, comprising contacting T cells with one or more of: 

(i) a polypeptide according to claim 1 ; 

(ii) a polypeptide encoded by a polynucleotide comprising a sequence 
provided in any one of SEQ ID N0s:l-1 1 1, 115-171, 173-175, 177, 179-305, 307-315,326, 
328, 330, 332-335, 340-375, 381, 382 or 384-472; 

(iii) a polynucleotide encoding a polypeptide of (i) or (ii); and/or 

(iv) an antigen presenting cell that expresses a polypeptide of (i) or (ii); 
under conditions and for a time sufficient to permit the stimulation and/or 

expansion of T cells. 



54. An isolated T cell population, comprismg T cells prepared according to 
the method of claim 53. 

55. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a T cell population according to 
claim 54. 



56. A method for inhibiting the development of a cancer in a patient, 
comprising the steps of: 

(a) incubating 004+ and/or CD8+ T cells isolated from a patient with at 
least one component selected from the group consisting of: 

(i) a polypeptide according to claim 1 ; 

(ii) a polypeptide encoded by a polynucleotide comprising a 
sequence of any one of SEQ IDNOs:l-lll, 115-171, 173-175, 177, 179-305, 307-315, 326, 
328, 330, 332-335, 340-375, 381. 382 or 384-472; 

(iii) a polynucleotide encoding a polypeptide of (i) or (ii); or 

(iv) an antigen-presenting cell that expresses a polypeptide of (i) or 

(ii); 

such that T cells proliferate; and 

(b) administering to the patient an effective amount of the proliferated 
T cells, and thereby inhibiting die development of a cancer in the patient. 
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57. A method for inhibiting the development of a cancer in a patient, 
comprising the steps of: 

(a) incubating CD4+ and/or CD8+ T cells isolated from a patient with at 
least one component selected from the group consisting of: 

(i) a polypeptide according to claim 1 ; 

(ii) a polypeptide encoded by a polynucleotide comprising a 
sequence ofany one of SEQ IDNOs: 1-1 1 1, 1 15-171, 173-175. 177, 179-305, 307-315,326, 
328, 330, 332-335, 340-375, 381, 382 or 384-472; 

(iii) a polynucleotide encoding a polypeptide of (i) or (ii); or 

(iv) an antigen-presenting cell that expresses a polypeptide of (i) or 

(ii); 

such that T cells proliferate; 

(b) cloning at least one proliferated cell; and 

(c) administering to the patient an effective amount of the cloned T cells, 
and thereby inhibiting the development of a cancer in the patient. 

58. A method for determining the presence or absence of a cancer in a 
patient, comprising the steps of 

(a) contacting a biological sample obtained from a patient with a binding 
agent that binds to a prostate tumor protein, w^herein the tumor protein comprises an amino 
acid sequence that is encoded by a polynucleotide sequence selected from the group 
consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-111,115- 
171, 173-175, 177, 179-305, 307-315, 326, 328, 330, 332-335, 340-375, 381, 382 or 384-472; 
and 

(ii) complements of the foregoing polynucleotides; 

(b) detecting in the sample an amount of polypeptide that binds to die 
binding agent; and 

(c) comparing the amount of polypeptide to a predetermined cut-off value, 
and therefrom determining the presence or absence of a cancer in the patient. 

59. A method according to claim 58, wherein the binding agent is an 

antibody. 

60. A method according to claim 59, wherein the antibody is a monoclonal 

antibody. 
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61 . A method according to claim 58, wherein the cancer is prostate cancer. 

62. A method for monitoring the progression of a cancer in a patient, 
comprising the steps of: 

(a) contacting a biological sample obtained from a patient at a first point in 
time with a binding agent that binds to a prostate tumor protein, wherein the tumor protein 
comprises an amino acid sequence that is encoded by a polynucleotide sequence recited in 
any one of SEQ ID NOs:l-lll, 115-171, 173-175, 177, 179-305, 307-315, 326, 328, 330, 
332-335, 340-375, 381, 382 or 384-472, or a complement of any of the foregoing 
polynucleotides; 

(b) detecting in the sample an amount of polypeptide that binds to the 

binding agent; 

(c) repeating steps (a) and (b) using a biological sample obtained fi-om the 
patient at a subsequent point in time; and 

(d) comparing the amount of polypeptide detected in step (c) to the amount 
detected in step (b) and therefrom monitoring the progression of the cancer in the patient. 

A method according to claim 62, wherein the binding agent is an 



63. 

antibody. 



64. A method according to claim 63, wherein the antibody is a monoclonal 

antibody. 

65. A method according to claim 62, wherein the cancer is a prostate 

cancer. 



66. A method for determining the presence or absence of a cancer in a 
patient, comprising the steps of: 

(a) contacting a biological sample obtained from a patient with an 
oligonucleotide that hybridizes to a polynucleotide that encodes a prostate tumor protein, 
wherein the tumor protein comprises an amino acid sequence that is encoded by a 
polynucleotide sequence recited in any one of SEQ ID NOs:l-lll, 115-171, 173-175 177 
179-305, 307-315, 326, 328. 330, 332-335, 340-375, 381, 382 or 384-472, or a complement 
of any of die foregoing polynucleotides; 

0)) detecting in the sample an amount of a polynucleotide that hybridizes 
to the oligonucleotide; and 
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(c) comparing the amount of polynucleotide that hybridizes to the 
oligonucleotide to a predetermined cut-off value, and therefrom determining the presence or 
absence of a cancer in the patient. 

67. A method according to claim 66, wherein the amount of polynucleotide 
that hybridizes to the oligonucleotide is determined using a polymerase chain reaction. 

68. A method according to claim 66, wherein the amount of polynucleotide 
that hybridizes to the oligonucleotide is determined using a hybridization assay. 

69. A method for monitoring the progression of a cancer in a patient, 
comprising the steps of: 

(a) contacting a biological sample obtained from a patient with an 
oligonucleotide that hybridizes to a polynucleotide that encodes a prostate tumor protein, 
wherein the tumor protein comprises an amino acid sequence that is encoded by a 
polynucleotide sequence recited in any one of SEQ ID NOs:l-l 1 1, 1 15-17], 173-175 177 
179-305, 307-315, 326, 328, 330, 332-335, 340-375, 381, 382 or 384-472, or a complemeni 
of any of the foregoing polynucleotides; 

(b) detecting in the sample an amount of a polynucleotide that hybridizes 
to tfie oligonucleotide; 

(c) repeating steps (a) and (b) using a biological sample obtained from the 
patient at a subsequent point in time; and 

(d) comparing the amount of polynucleotide detected in step (c) to the 
amount detected in step (b) and therefrom monitoring the progression of the cancer in the 
patient. 

70. A method according to claim 69, wherein the amount of polynucleotide 
that hybridizes to the oligonucleotide is determined using a polymerase chain reaction. 

71. A method according to claim 69, wherein the amount of polynucleotide 
that hybridizes to the oligonucleotide is determined using a hybridization assay. 

72. A diagnostic kit, comprising: 

(a) one or more antibodies according to claim 21 ; and 

(b) a detection reagent comprising a reporter group. 
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73. A kit according to claim 72, wherein the antibodies are immobilized on 
a solid support. 

74. A kit according to claim 73, wherein the solid support comprises 
nitrocellulose, latex or a plastic material. 

75. A kit according to claim 72, wherein the detection reagent comprises 
an anu-immunoglobulin, protein G, protein A or lectin. 

76. A kit according to claim 72, wherein the reporter group is selected 
from the group consisting of radioisotopes, fluorescent groups, luminescent groups, enzymes, 
biotin and dye particles. 

77. An oligonucleotide comprising 10 to 40 nucleotides that hybridize 
under moderately stringent conditions to a polynucleotide that encodes a prostate tumor 
protein, wherein the tumor protein comprises an amino acid sequence that is encoded by a 
polynucleotide sequence recited in any one of SEQ ID N0s:2, 3, 8-29. 41-45, 47-52, 54-65, 
70,73-74, 79, 81, 87, 90, 92, 93, 97, 103, 104, 107, 109-111, 115-160, 171, 173-175, 177.' 
rSL 188, 191, 193, 194, 198, 203, 204, 207, 209, 220, 222-225, 227-305, 307-315, 326, 328,' 
330, 332, 334, 350-365, 381, 382, 384, 386, 389, 390, 392, 393, 396, 401. 402, 407, 408, 410, 
413, 415-419, 422, 426, 427. 432, 434, 435, 442-444, 446. 450, 452, 453, 459-461, 468-471 
or 472, or a complement of any of the foregoing polynucleotides. 

78. A oligonucleotide according to claim 77, wherein the oligonucleotide 
comprises 10-40 nucleotides recited in any one of SEQ ID N0s:2, 3, 8-29, 41-45, 47-52. 54- 
65,70,73-74, 79,81,87,90, 92, 93, 97, 103. 104, 107. 109-1 1 1, 1 15-160, 171, 173-175,177, 
181, 188, 191, 193, 194, 198,203,204,207,209.220, 222-225,227-305, 307-315,326, 328.' 
330.332, 334, 350-365, 381, 382, 384. 386, 389, 390, 392, 393, 396, 401, 402, 407. 408. 410.' 
413, 415-419, 422, 426, 427, 432, 434. 435, 442-444. 446, 450, 452, 453, 459-461, 468-47l' 
or 472. 



79. A diagnostic kit, comprising: 

(a) an oligonucleotide according to claim 77; and 

(b) a diagnostic reagent for use in a polymerase chain reaction or 
hybridization assay. 
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SEQUENCE LISTING 

<110> Corixa Corporation 

<120> COMPOUNDS FOR IMMUNOTHERAPY AND DIAGNOSIS 
OF PROSTATE CANC3R AND METHODS FOR THEIR USE 

<130> 210121. 42701PC 

<140> PCT 

<141> 1999-07-08 

<160> 472 

<170> FastSEQ for Windows Version 3.0 

<210> 1 

<211> 814 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (814) 

<223> n = A,T,C or G 

<400> 1 

tttttttttt tctttcacag tataacagct ctttatttct gtgagttcta ctaggaaatc 60 

atcaaatctg agggttgtct ggaggacttc aatacacctc cccccatagt gaatcagctt 120 

ccagggggtc cagtccctct ccttacttca tccccatccc atgccaaagg aagaccctcc 180 

ctcctcggcc cacagccctc tctaggcttc ccagtgcctc caggacagag tgggttatgt 240 

tttcagctcc atccttgctg tgagtgtctg gtgcgttgtg cctccagctt ctgctcagtg 300 

cttcatggac agtgtccagc acatgtcact ctccactccc tcagtgtgga tccactagtt 360 

ctagagcggc cgccaccgcg gtggagctcc agcctttgtt ccctttagcg agggttaatt 420 

gcgcgcttgg cgtaatcatg gtcataactg tttcctgtgt gaaattgtca tccgctcaca 480 

attccacaca acatacgagc cggaagcata aagtgtaaag cctggggtgc ctaatgagcg 54 0 

anctaactca cactaattgc gttgcgctca ctgnccgctt tccagtcngg aaaaccgtcg 600 

tgccagctgc attaatgaat cggccaacgc ncggggaaaa gcggtttgcg ttttgggggc 660 

tcttccgctt ctcgctcact nantcctgcg ctcggtcntt cggctgcggg gaacggtacc 720 

actcctcaaa ggnggtatta cggttatccn naaatcnggg gatacccngg aaaaaanttt 780 

aacaaaaggg cancaaaggg cngaaacgta aaaa 814 

<210> 2 

<211> 816 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1)...(816) 
<223> n = A,T,C or G 

<400> 2 

acagaaatgt tggatggtgg agcacctttc tatacgactt acaggacagc agatggggaa 60 
ttcatggctg ttggagcaat agaaccccag ttctacgagc cgctgaccaa aggacttgga 120 
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ctaaagcctg 
aagcttgcag 
acagatgcct 
aaggaacggg 
ccgctgctaa 
gccgccaccg 
ggcgcaatca 
aacacacgag 
cattaattgc 
tcancgaatc 
tcgctcattg 
ggtntnccgg 



atgaacttcc 
atgtatctgc 
gtgtgactcc 
gcccgcctac 
acaccccagc 
cggtggagct 
tggccatagc 
ccggaacaca 
gttgcgctca 
ngccaccccc 
atcctngcnc 
ttatccccaa 



caatcagatg agcatggaCg attggccaga aatgaagaag 
aaagaagacg aaggcagagt ggtgtcaaat cttcgacggc 
ggttctgact tttgaggagg ttgttcatca tgatcacaac 
caccagtgag gagcaggacg tgagcccccg ccctgcacct 
catcccctct ttcaaaaggg atccactagt tctagaagcg 
ccagcttttg ttccctttag tgagggttaa ttgcgcgctt 
tgtttcctgt gtgaaattgt tatccgctca caattccccc 
aagtgtcaag cctggggtgc ctaatgantg agctaactcn 
ctgcccgctt tccagccggg aaaactgtcg tgccactgcn 
cgggaaaagg cggttgcntt ttgggcctct tccgctttcc 
ccggtcttcg gctgcggnga acggttcact cctcaaaggc 
acnggggaca cccnga 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
816 



<210> 3 

<211> 773 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 

<222> (1) . . . (773) 

<223> n = A,T,C or G 

<400> 3 

ctttrgaaag aagggatggc tggggtgttt aacagcagag gtgcagggcg ggggctcacg 60 

tcctgctcct cactggtgac aaacgagccc cgttccttgt tgtgatcatg atgaacaacc 120 

tcctcaaaag tcagaaccgg agtcacacag gcatctgtgc cgtcaaagat ttgacaccac 180 

tctgccttcg tcttctttgc aaatacatct gcaaacttct tcttcatttc tggccaatca 240 

tccatgctca tctgattggg aagttcatca gacttcagtc canntccctt gatcagcagc 300 

tcgtagaact ggggttctat tgctccaaca gccatgaatt ccccatctgc tgtcctgtaa 360 

gtcgcataga aaggtgctcc accatccaac atgttctgtc ctcgaggggg ggcccggtac 420 

ccaattcgcc ctatantgag tcgtattacg cgcgctcact ggccgtcgtt ttacaacgtc 480 

gtgactggga aaaccctggg cgttaccaac ttaatcgcct tgcagcacat ccccccttcg 540 

ccagccgggc gtaatancga aaaggcccgc accgatcgcc cttccaacag ttgcgcacct 6 00 

gaatgggnaa acgggacccc cctgttaccg cgcattnaac ccccgcnggg tttngttgtt 650 

acccccacnt nnaccgctta cactttgcca gcgccttanc gcccgctccc tttcnccttt 720 

cttcccttcc tttcncnccn ctttcccccg gggcttcccc cntcaaaccc cna 773 

<210> 4 

<211> 828 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (828) 
<223> n = A,T,C or G 



<400> 4 



ccccccgagt cctactgacc tgtgctttcc ggtgtggagt ccagggctgc taggaaaagg 

aatgggcaga cacaggtgta tgccaatgtt tctgaaatgg gtacaatttc gtcctctcct 

tcggaacact ggctgtctct gaagacttct cgctcagctt cagtgaggac acacacaaag 

acgtgggcga ccatgttgtt tgtggggtgc agagatggga ggggtggggc ccaccctgga 

agagtggaca gtgacacaag gcggacactc tctacagatc actgaggaca agctggagcc 

acaatgcatg aggcacacac acagcaagga tgacnctgta aacatagccc acgctgccct 



60 
120 
180 
240 
300 
360 
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gngggcactg ggaagcctan atnaggccgt gagcanaaag aaggggagga tccactagtt 420 

ccanagcggc cgccaccgcg gtgganctcc ancttttgtt ccctttagtg agggttaatc 480 

gcgcgcttgg cncaatcacg gccatanctn tttcctgtgt gaaattgtta tccgctcaca 54 0 

actccacaca acacacganc cggaaacata aanCgtaaac ctggggcgcc taatgantga 600 

ctaactcaca ttaactgcgt tgcgctcact gcccgctttc caatcnggaa acctgtcttg 660 

ccncctgcac tnatgaatcn gccaaccccc ggggaaaagc gtttgcgttt tgggcgctct 720 

tccgcttcct cnctcantta ntccctncnc tcggtcattc cggctgcngc aaaccggttc 780 

accncctcca aagggggtat tccggtctcc ccnaatccgg gganancc 828 

<210> 5 

<211> 834 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 

<222> (1) . . . (834) 

<223> n = A,T,C or G 

<400> 5 

ttrtttttct tctttactga tagacggaat ttattaagct tttcacatgt gatagcacat 60 

agttttaatt gcatccaaag tacCaacaaa aactctagca atcaagaacg gcagcatgtt 120 

attttataac aatcaacacc tgtggctttt aaaactcggt tttcataaga taatttatac IBO 

tgaagtaaat ctagccacgc ttttaaaaaa tgctttaggt cactccaagc ttggcagtta 240 

acatttggca taaacaataa taaaacaatc acaatttaac aaataacaaa tacaacattg 300 

taggccataa tcatatacag tataaggaaa aggtggtagt gttgagtaag cagttattag 360 

aacagaatac cctggcctct atgcaaacat grccagacac tttgattcac tcagccccga 420 

cattcagtct tcaaagtagg agacaggttc tacagtatca ttttacagtt tccaacacat 480 

cgaaaacaag tagaaaacga tgagttgatt tttattaatg cattacatcc tcaagagtta 540 

Lcaccaaccc ctcagttata aaaaattttc aagttatatt agtcatataa cttggtgtgc 600 

ttattttaaa ttagtgctaa atggattaag tgaagacaac aatggtcccc taatgtgatt 660 

gatatcggtc atttttacca gcttctaaat ctnaactttc aggcttttga actggaacac 720 

tgnatnacag tgctccanag ttncaaccta ctggaacatr acagtgtgct tgattcaaaa 780 

tgttattttg ttaaaaatta aattctaacc tggtggaaaa ataatttgaa atna 834 

<210> 6 

<211> 818 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1)...{818) 
<223> n = A,T,C or G 

<400> 6 

tctttttttt tttttttttt aagaccctca tcaatagatg gagacataca gaaacagtca 60 

aaccacatct acaaaatgcc agtatcaggc ggcggcttcg aagccaaagt gatgtttgga 120 

tgtaaagtga aatatcagtt ggcggatgaa gcagatagtg aggaaagttg agccaataat 180 

gacgtgaagt ccgtggaagc ctgtggctac aaaaaatgtt gagccgtaga tgccgtcgga 24 0 

aatggcgaag ggagactcga agtactctga ggcttgtagg agggtaaaat agagacccag 300 

taaaatcgta acaagcagtg cctgaattat ttggtttcgg ttgttttcta ttagactatg 350 

gtgagctcag gtgattgata ctcctgatgc gagcaatacg gacgtgttta ggagcgggac 420 

ctctagggga tttagcgggg tgatgcctgt tgggggccag tgccctccca gtcggggggt 480 

aggggctagg ctggagtggc aaaaggctca gaaaaatcct gcgaagaaaa aaacctctga 54 0 
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ggtaataaat aggattatcc cgtatcgaag gccttttcgg acaggtggtg tgtggtggcc 600 

ttggtatgtg cttcctcgtg ttacatcgcg ccatcattgg tatacggtta gtgcgtcggg 660 

ttantanggc ctantatgaa gaacttttgg antggaatta aatcaatngc ttggccggaa 720 

gtcattanga r.ggccnaaaa ggccctgtta ngggtctggg ctnggtttta cccnacccat 780 

ggaatncncc ccccggacna ntgnatccct attcttaa 818 



<210> 7 

<211> B17 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1)...{817) 
<223> n = A,T,C or G 



<400> 7 

tttttttctt tttttttttt tggctctaga gggggtagag ggggcgctat agggtaaata 60 

cgggccccat ttcaaagatt tttaggggaa ctaattctag gacgacgggt acgaaactgt 120 

ggcttgctcc acagatttca gagcattgac cgcagtatac ccccggtcgt gtagcggtga 180 

aagtggtttg gtttagacgt ccgggaattg catctgtttt taagcctaat gtggggacag 240 

c-catgagcg caagacgtct tgcgatgtaa ctattatacn aatgggggct tcaatcggga 3O0 

gtactactcg attgtcaacg tcaaggagtc gcaggtcgcc tggttctagg aataatgggg 360 

gaagtatgta ggaattgaag attaatccgc cgtagtcggt gttctcctag gctcaatacc 420 

attggtggcc aactgatttg atggtaaggg gagggatcgt tgaactcgtc cgttatgtaa 480 

aggatncctt ngggatggga aggcnaCnaa ggactangga tnaatggcgg gcangatatc 540 

tcaaacngtc tctanttcct gaaacgtctg aaatgttaat aanaactaan tttngttatt 6O0 

gaatnttnng gaaaagggct tacaggacca gaaaccaaat angaaaanta atnntaangg 660 

cnttatcntn aaaggtnata accnctccta tnatcccacc caatngnatt ccccacncnn 720 

acnattggac nccccanttc canaaanggc cnccccccgg tgnannccnc cttttgttcc 780 

cttnantgan ggtcactcnc ccctngcnct atcancc 817 



<210> 8 

<211> 799 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (799) 
<223> n = A,T,C or G 



<400> 8 

catctccggg cttactttct aaggaaagcc gagcggaagc tgctaacgtg ggaatcggtg 60 

cataaggaga actrtctgct ggcacgcgct agggacaagc gggagagcga ctccgagcgt 120 

ctgaagcgca cgtcccagaa ggtggacttg gcactgaaac agctgggaca catccgcgag 180 

tacgaacagc gcccgaaagt gctggagcgg gaggtccagc agtgtagccg cgtcctgggg 240 

tgggtggccg angcctganc cgctctgcct tgctgccccc angtgggccg ccaccccctg 300 

acctgcctgg gtccaaacac cgagccctgc tggcggactt caagganaac ccccacangg 360 

ggattctgct cctanantaa ggctcatctg ggcctcggcc cccccacctg gttggccttg 420 

tccttgangt gagccccaCg tccatctggg ccactgtcng gaccaccctt ngggagtgtt 480 

ctccttacaa ccacannatg cccggctcct cccggaaacc antcccancc tgngaaggat 540 

caagncccgn atccactnnt nctanaaccg gccnccnccg cr.gtggaacc cnccttntgt 600 

ccctttccnt cnagggttaa cnncgcctcg gccttnccan ngtcctncnc nttttccnnt 660 

gttnaaattg ttangcnccc nccnntcccn cnncnncnan cccgacccnn annttnnann 720 
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ncctgggggt nccnncngat tgacccnncc nccctncanc tgcnttnggg nncnntgccc 780 
ctttccctct nggganncg 799 

<210> 9 

<211> 801 

<212> DNA 

<213> Homo sapien 

<220> 

<22a> misc_feature 

<222> (1)...(801) 

<223> n = A,T,C or G 

<400> 9 

acgcctcgat cctcccaggc tgggactggt tctgggagga gccgggcatg ccgtggcttg 6 0 

taangatgac actcccaaag gcggtcctga cagcggccca gatggacatg gggctcacct 120 

caaggacaag gccaccaggt gcgggggccg aagcccacat gatccctact ccatgagcaa 18 0 

aatcccctgt gggggcttct ccttgaagtc cgccancagg gctcagtctt tggacccang 240 

caggtcatgg ggtcgtngnc caactggggg ccncaacgca aaanggcnca gggcctcngn 300 

cacccatccc angacgcggc cacactnctg gacctcccnc tccaccactt tcatgcgctg 360 

ttcncacccg cgnatncgtc ccanctgttt cngtgccnac tccancttct nggacgtgcg 420 

ccacatacgc ccggantcnc nctcccgccc tgtccccatc cacgtnccan caacaaattt 480 

cnccntantg caccnattcc cacntttnnc agnttcccnc nncgngcttc cttntaaaag 540 

ggttganccc cggaaaatnc cccaaagggg gggggccngg tacccaactn ccccctnata 600 

gctgaantcc ccatnaccnn gnctcnatgg anccncccnc ttcaannacn ttctnaactt 660 

gggaanancc ctcgnccntn cccccnttaa tcccnccttg cnangnncnt cccccnntcc 720 

ncccnnntng gcntntnann cnaaaaaggc ccnnnancaa tctcctnncn cctcantccg 780 

ccanccctcg aaatcggccn c 301 

<210> 10 

<211> 789 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1)...{789) 
<223> n = A,T,C or G 

<400> 10 

cagtctatnt ggccagtgtg gcagctttcc ctgtggctgc cggtgccaca tgcctgtccc 60 

acagtgtggc cgtggtgaca gcttcagccg ccctcaccgg gttcaccttc tcagccctgc 120 

agatccCgcc ctacacactg gcctcccccc accaccggga gaagcaggtg ttcctgccca 180 

aataccgagg ggacactgga ggtgctagca gtgaggacag cctgatgacc agcttcctgc 240 

caggccctaa gcctggagct cccttcccta acggacacgt gggtgctgga ggcagtggcc 300 

tgctcccacc tccacccgcg ctctgcgggg cctctgcctg tgatgtctcc gtacgtgtgg 360 

tggtgggtga gcccaccgan gccagggtgg ttccgggccg gggcatctgc ctggacctcg 420 

ccatcctgga tagtgcttcc tgctgtccca ngtggcccca tccctgttta tgggctccat 480 

tgcccagctc agccagtctg tcactgccta tatggtgtct gccgcaggcc tgggtctggt 54 0 

cccatttact ttgctacaca ggtantattt gacaagaacg anttggccaa atactcagcg 600 

ttaaaaaatt ccagcaacat tgggggtgga aggcctgccc cactgggtcc aactccccgc 660 

tcctgttaac cccatggggc tgccggcttg gccgccaatt tctgctgctg ccaaantnat 720 

gtggctctct gctgccacct gttgccggct gaagtgcnta cngcncanct nggggggtr.g 780 

ggngttccc 70 q 
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<210> 11 

<211> 772 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eature 
<222> (1)...{772) 
<223> n = A,T,C or G 



<400> 11 

cccaccctac ccaaatatta gacaccaaca cagaaaagct agcaacggat tccctcccac 60 

tttgttaaat aaataagcta aatatttaaa tgcctgtgtc cctgtgatgg caacagaagg 120 

accaacaggc cacatcccga taaaaggtaa gaggggggtg gaccagcaaa aagacagtgc IBO 

tgtgggctga ggggacctgg ttcttgtgtg ttgcccctca ggactcttcc ccracaaata 240 

actctcatat gcccaaatcc catggaggag tgtctcatcc tagaaactcc catgcaagag 300 

ctacactaaa cgaagctgca ggttaagggg cccanagatg ggaaaccagg tgactgagtt 360 

tactcagctc ccaaaaaccc ttctctaggC gCgtctcaac taggaggcca gctgttaacc 420 

ctgagcccgg gtaatccacc cgcagagccc ccgcattcca gtgcatggaa cccttctggc 480 

ctccctgtat aagtccagac tgaaaccccc ttggaaggnc tccagtcagg cagccctana 540 

aactggggaa aaaagaaaag gacgccccan cccccagctg tgcanctacg cacctcaaca 600 

gcacagggtg gcagcaaaaa aaccacttta ctttggcaca aacaaaaact ngggggggca 660 

accccggcac cccnangggg gttaacagga ancngggnaa cntggaaccc aattnaggca 720 

ggcccnccac cccnaatntt gctgggaaat ttttcccccc ctaaattntt tc 772 



<210> 12 

<21l> 751 

<212> DNA 

<213> Komo sapien 

<220> 

<221> misc_f eature 

<222> (1)...(751) 

<223> n = A,T,C or G 



<400> 12 

gccccaattc cagctgccac accacccacg gtgactgcac tagtccggat gCcatacaaa 60 

agctgattga agcaaccctc tactttttgg tcgtgagcct tttgcttggt gcaggtttca 120 

ttggccgtgt tggtgacgtt gtcattgcaa cagaatgggg gaaaggcacc gttctctttg 180 

aagcanggcg agrccccaaa atccgtatag ttggtgaagc cacagcactt gagccctttc 240 

atggtggtgt tccacacttg agtgaagtct tcctgggaac cataatcttt cttgatggca 300 

ggcactacca gcaacgtcag ggaagtgctc agccattgtg gtgtacacca aggcgaccac 360 

agcagctgcn acctcagcaa tgaagatgan gaggangatg aagaagaacg tcncgagggc 420 

acactcgctc tcagtcttan caccatanca gcccntgaaa accaananca aagaccacna 480 

cnccggctgc gatgaagaaa tnaccccncg ttgacaaact tgcatggcac tggganccac 540 

agtggcccna aaaatcttca aaaaggatgc cccaccnatt gaccccccaa atgcccactg 600 

ccaacagggg ctgccccacn cr.cnnaacga tganccnatt gnacaagatc tncntggtct 660 

tnatnaacnt gaaccctgcn tr.gtggctcc tgttcaggnc cnnggcctga cttccnaann 720 

aangaactcn gaagncccca cngganannc g 751 



<210> 13 

<211> 729 

<212> DNA 

<213> Homo sapien 
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<220> 

<221> niisc_f eature 
<222> (1) . . . (729) 
<223> n = A,T,C or G 

<400> 13 

gagccaggcg tccctccgcc tgcccactca gcggcaacac ccgggagccg ttttgtccct 60 

tgtggancct cagcagtncc ccctttcaga acccantgcc aaganccctg aacaggagcc 120 

accatgcagt gcttcagctt cattaagacc atgatgatcc tcttcaattt gctcatcttt 180 

ccgtgtggtg cagccctgct ggcagtgggc acccgggtgt caatcgatgg ggcatccttt 240 

ctgaagatct tcgggccact gtcgtccagt gccatgcagt ttgtcaacgt gggctacttc 300 

ctcatcgcag ccggcgttgt ggtcttagct ctaggtttcc tgggctgcta tggtgctaag 360 

actgagagca agtgtgccct cgtgacgttc ttcttcatcc tcctcctcac cttcattgct 420 

gaggttgcaa tgccgtggtc gccttggtgc acaccacaat ggctgagcac ttccCgacgt 480 

tgctggtaac gcccgccatc aanaaaagat tatgggttcc caggaanact ccacccaagc 540 

gctggaacac caccatgaaa gggctcaagt gctgtggcct cnnccaacta tacggatttt 600 

gaagantcac ctacttcaaa gaaaanagtg cctttccccc atctctgttg caattgacaa 660 

acgtccccaa cacagccaat tgaaaacctg cacccaaccc aaangggccc ccaaccanaa 720 

actnaaggg 72g 

<210> 14 

<211> 816 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (816) 
<223> n = A,T,C or G 

<400> 14 

tgctcttcct caaagttgtt cttgttgcca taacaaccac cataggtaaa gcgggcgcag 60 

tgttcgccga aggggttgta graccagcgc gggatgctct ccttgcagag tcctgtgcct 120 

ggcaggtcca cgcagcgccc tttgrcactg gggaaatgga tgcgctggag ctcgtcaaag 180 

ccactcgtgt atttttcaca ggcagcctcg tccgacgcgt cggggcagtt gggggtgtct 240 

tcacactcca ggaaactgtc natgcagcag ccattgctgc agcggaactg ggtgggctga 300 

cangtgccag agcacactgg atggcgcctt tccatgnnan gggccctgng ggaaagtccc 360 

tganccccan anctgcctct caaangcccc accttgcaca ccccgacagg ctagaatgga 420 

atcttctccc cgaaaggtag ttnttcttgt tgcccaancc anccccntaa acaaactctc 480 

gcanatccgc tccgnggggg tcntantacc ancgtgggaa aagaacccca ggcngcgaac 54 0 

caancttgtt tggacncgaa gcnataatct nctnttctgc ttggtggaca gcaccantna 600 

ctgtnnanct ttagnccntg gtcctcntgg gttgnncttg aacctaatcn ccnntcaact 660 

gggacaaggt aantngccnt cctttnaatt cccnancntn ccccctggtt tggggttttn 720 

cncnctccta ccccagaaan nccgtgttcc cccccaacta ggggccnaaa ccnnttntcc 780 

cacaaccctn ccccacccac gggttcngnt ggttng 816 

<210> 15 

<211> 783 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (783) 

<223> n = A,T,C or G 
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<400> 15 



ccaaggcctg ggcaggcata 
atgtggaaaa cacagattgg 
aagacccaaa ccaggtggaa 
cagtgactag ctcagaccac 
ccaagcagac agaagactac 
tcccacgctg gtactatgac 
gcttgggcaa caagaacaac 
tgcaaggtgg gcctttgana 
ccatggaaag gcgccatcca 
ncaatggctg ctgcarcnac 
cccrcccaac aaagcctccc 
cncctccntt ttccccnn~n 
tctnccnngg aaaaantncc 
ccc 



nacttgaagg tacaacccca ggaacccctg gtgctgaagg 
cgcctactgc ggggtgacac ggatgtcagg gtagagagga 
ctgtggggac tcaaggaang cacctacctg tcccagctga 
ccagaggaca cggccaacgc cacagtcacc gtgctgtcca 
tgcctcgcat ccaacaangt gggtcgctgc cggggcccct 
cccacggagc agatctgcaa gagtttcgtt tatggaggct 
taccttcggg aagaagagtg cattctancc tgtcngggtg 
ngcanctctg gggctcangc gactttcccc cagggccccc 
ntgctctctg gcacctgtca gcccacccag ttccgctgca 
antttcccng aactgtgaca acacccccca ntgcccccaa 
tgttnaaaaa tacnccantt ggcttttnac aaacncccgg 
aacaaagggc nctngcnttt gaactgcccn aacccnggaa 
ccccctggtt cccnnaancc cctccncnaa anctnccccc 



60 
120 
180 
240 
300 
360 
420 
480 
54 0 
600 
660 
720 
780 
783 



<210> 16 

<211> 801 

<212> DNA 

<213> Homo sapien 

<220> 

<221> !nisc_f eature 

<222> (1) . . . (801) 

<223> n = A,T,C or G 

<400> 16 

gccccaattc cagctgccac accacccacg gtgactgcat tagttcggat gtcatacaaa 60 

agctgattga agcaaccctc taccttttgg ccgtgagccc tttgcttggc gcaggtttca 120 

ttggctgtgt tggtgacgtt gtcattgcaa cagaatgggg gaaaggcact gttctctttg 180 

aagtagggtg agtcctcaaa atccgtatag ttggtgaagc cacagcactt gagccctttc 240 

atggtggtgt tccacacttg agtgaagtct tcccgggaac cataatcttt cttgatggca 300 

ggcaccacca gcaacgtcag gaagtgctca gccattgtgg cgtacaccaa ggcgaccaca 360 

gcagcCgcaa cctcagcaau gaagatgagg aggaggatga agaagaacgt cncgagggca 420 

cacttgctct ccgtcttagc accatagcag cccangaaac caagagcaaa gaccacaacg 480 

ccngctgcga atgaaagaaa ntacccacgt tgacaaactg catggccact ggacgacagt 54 0 

tggcccgaan atcttcagaa aagggatgcc ccatcgattg aacacccana tgcccactgc 600 

cnacagggct gcnccncncn gaaagaatga gccattgaag aaggatcntc ntggtcttaa 660 

tgaactgaaa ccntgcatgg tggcccctgt tcagggctct tggcagtgaa ttctganaaa 720 

aaggaacngc ntnagccccc ccaaangana aaacaccccc gggtgttgcc ctgaattggc 780 

ggccaaggan ccctgccccn g 801 

<210> 17 

<211> 740 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1)...(740) 
<223> n = A,T,C or G 

<400> 17 

gtgagagcca ggcgtccctc tgcccgccca ctcagtggca acacccggga gctgttttgt 60 
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cctttgtgga gcctcagcag ttccctcttt cagaactcac tgccaagagc cctgaacagg 120 

agccaccatg cagtgctrca gcctcattaa gaccatgatg atcctcttca atttgctcat 180 

ctttctgtgt ggtgcagccc tgttggcagt gggcatctgg gtgtcaatcg atggggcatc 240 

ctttctgaag atcttcgggc cactgtcgtc cagtgccatg cagcttgtca acgtgggcta 300 

cttccccarc gcagccggcg ttgtggtctt tgctcttggt ttcctgggct gctatggtgc 360 

taagacggag agcaagtgtg ccctcgtgac gttcctcttc atcctcctcc tcatcttcat 420 

cgctgaagtt gcagctgctg tggtcgcctt ggtgtacacc acaatggctg aaccattcct 480 

gacgtcgctg gtantgcctg ccatcaanaa agattatggg ttcccaggaa aaattcactc 54 0 

aantntggaa caccnccatg aaaagggctc caatttctgn tggcttcccc aactataccg 600 

gaattttgaa agantcnccc tacttccaaa aaaaaanant cgcctttncc cccnttctgt 660 

tgcaatgaaa acnccccaan acngccaatn aaaacctgcc cnnncaaaaa ggntcncaaa 720 

caaaaaaant nnaagggtcn 74 q 

<210> 18 

<211> 802 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eature 
<222> (1) . . . (802) 
<223> n = A,T,C or G 



<400> 18 

ccgctggttg cgctggtcca gngnagccac gaagcacgtc agcatacaca gcctcaatca 60 

caaggtcttc cagctgccgc acattacgca gggcaagagc ctccagcaac actgcatatg 120 

ggatacactt tactttagca gccagggtga caactgagag gtgtcgaagc ttattcttct 180 

gagcccctgt tagtggagga agattccggg cttcagctaa gtagtcagcg catgCcccat 240 

aagcaaacac tgtgagcagc cggaaggtag aggcaaagtc actctcagcc agccccctaa 300 

cattgggcat gtccagcagt tctccaaaca cgtagacacc agnggcctcc agcacctgat 360 

ggatgagcgt ggccagcgct gcccccttgg ccgacttggc taggagcaga aattgctcct 420 

ggttctgccc Cgccaccctc acttccgcac tcatcactgc actgagtgtg ggggacttgg 480 

gctcaggatg tccagagacg tggttccgcc ccctcnctta atgacaccgn ccanncaacc 540 

gtcggctccc gccgantgng ttcgtcgtnc ctgggtcagg gtctgccggc cnctacttgc 600 

aancttcgcc nggcccatgg aattcaccnc accggaactn gtangatcca ctnnttctat 660 

aaccggncgc caccgcnnnt ggaactccac tcttnttncc tttacttgag ggttaaggtc 720 

accctcnncg ttaccttggt ccaaaccntn ccntgtgccg anacngtnaa tcnggnccna 780 

tnccanccnc atangaagcc ng gQ2 

<210> 19 

<211> 731 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (731) 
<223> n = A,T.C or G 



<400> 19 

cnaagcctcc aggtnacggg ccgcnaancc tgacccnagg tancanaang cagncngcgg 60 

gagcccaccg tcacgnggng gngtctttat nggagggggc ggagccacat cnctggacnt 120 

cntgacccca actccccncc ncncantgca gtgatgagtg cagaactgaa ggtnacgcgg 180 

caggaaccaa gancaaannc tgctccnntc caagtcggcn nagggggcgg ggctggccac 240 

gcncatccnt cnagtgctgn aaagccccnn cctgtctact tgtttggaga acngcnnnga 300 
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catgcccagn gttanacaac nggcngagag tnantttgcc tctcccttcc ggctgcgcan 360 

cgngtntgcc tagnggacat aacctgacta cttaaccgaa cccnngaatc tnccncccct 420 

ccactaagct cagaacaaaa aacttcgaca ccactcantt gtcacctgnc tgcccaagta 480 

aagtgtaccc catncccaat gtntgctnga ngctctgncc tgcnttangt tcggtcctgg 540 

gaagacctat caattnaagc tatgcctctg actgcctctt gctccctgna acaancnacc 600 

cnncnntcca agggggggnc ggcccccaat ccccccaacc ntnaactnan tttanccccn 660 

cccccnggcc cggccttcta cnancntcnn nnacngggna aaaccnnngc tttncccaac 720 
rmaacccncc t -j^i 

<210> 20 

<211> 754 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (754) 
<223> n = A,T,C or G 



<400> 20 

ttttttcttt tttttttttt taaaaacccc ctccattnaa tgnaaacttc cgaaattgtc 60 

caaccccccc ntccaaatnn ccntttccgg gngggggttc caaacccaan ttanntttgg 12 0 

annttaaatt aaatnttnnt tggnggnnna anccnaatgt nangaaagtt naacccanta 180 

tnancttnaa tncctggaaa ccngtngntt ccaaaaatnt ttaaccccta antccctccg 24 0 

aaacngttna nggaaaaccc aanttctcnt aaggttgttt gaaggntnaa tnaaaanccc 300 

nnccaattgt ttttngccac gcctgaatca atcggnttcc gntgttttcc nttaaaanaa 360 

ggnnancccc ggttantnaa tccccccnnc cccaattata ccganttttt ttngaattgg 420 

gancccncgg gaattaacgg ggnnnntccc tnttgggggg cr.ggnncccc ccccntcggg 480 

ggtcngggnc aggncnnaat tgcttaaggg tccgaaaaat ccctccnaga aaaaaanctc 54 0 

ccaggntgag nntngggttt nccccccccc canggcccct ctcgnanagc tggggtttgg 600 

ggggcctggg attttnttcc ccctnttncc tccccccccc ccnggganag aggttngngc 660 

tttgntcnnc ggccccnccn aaganctttn ccgantcnan Ctaaatccnt gcctnggcga 720 

agtccnttgn agggntaaan ggccccctnn cggg 754 

<210> 21 

<211> 755 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (755) 
<223> n = A,T,C or G 



<400> 21 

accancccat gaccccnaac nngggaccnc tcanccggnc nnncnaccnc cggccnatca 60 

nngtnagnnc actncnnttn natcacnccc cnccnactac gcccncnanc cnacgcncta 120 

nncanatncc actganngcg cgangtngan ngagaaanct nataccanag ncaccanacn 180 

ccagctgtcc nanaangcct rnnatacngg nnnatccaat ntgnancccc cnaagtattn 24 0 

nncnncanat gattttcctn anccgatcac ccntnccccc tancccctcc cccccaacna 300 

cgaaggcnct ggnccnaagg nngcgncncc ccgctagntc cccnncaagt cncncnccta 360 

aacccanccn nattacncgc ttcntgagta tcactccccg aatctcaccc tacccaactc 420 

aaaaanaccn gatacaaaat aatncaagcc tgnttatnac actntgactg ggtctctatt 480 

ttagnggncc ntnaancntc ccaatacctc cagtctncct tcnccaattt ccnaanggct 540 

ctcccngaca gcatnttttg gttcccnntt gggttcttan ngaattgccc ttcntngaac 600 
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gggctcntct cttccctcgg ttancctggn ttcnnccggc cagtcattac ttcccncttt 660 
aaacccncnc cncttanctt tggcnctcna aacccccggc cttgaaaacg gccccccggt 720 
aaaaggctgt tttganaaaa ttcttgttct gttcc 755 

<210> 22 

<211> 849 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1)...(849) 

<223> n = A,T,C or G 

<400> 22 

ttttttt^tt tcttcangtg tngtcgtgca ggtagaggct cactacaant gcgaanacgt 60 

acgccnggan taangcgacc cganttctag ganncncccc aaaatcanac tgtgaagatn 12 0 

atcccgnnna cggaanggtc accggnngat nntgctaggg rgr.ccnctrc cannncnttn ISO 

cataactcng nggccctgcc caccaccttc ggcggcccng ngnccgggcc cgggtcattn 240 

gnnttaaccn cactnngcna ncggttcccn nrcccnncng acccnggcga Cccggggtnc 30O 

tctgtcttcc cctgnagncn anaaantggg ccncggnccc ctttacccct nnacaagcca 360 

cr.gccntcta nccncngccc cccctccant nngggggacc gccnanngct ccgttnctng 420 

nnaccccnnn gggtnccrcg gttgccgant cnaccgnang ccanggattc cnaaggaagg 480 

tgcgttnttg gcccctaccc ttcgctncgg nncacccttc ccgacnanga nccgcccccg 54 0 

cncnncgnng cctcncctcg caacacccgc r.ctcntcngc ncggnnnccc ccccacccgc 600 

nccctcncnc ngncgnancn ctccnccncc gcctcannca ccaccccgcc ccgccaggcc 660 

ntcanccacn ggnngacnng nagcncnncc gcnccgcgcn gcgiicncccc cgccncngaa 720 

ctncnccngg ccantnncgc tcaanccnna cnaaacgccg ctgcgcggcc cgnagcgncc 780 

ncctccncga gtcctcccgn cttccnaccc angnnttccn cgaggacacn nnaccccgcc 840 

nncangcgg 849 

<210> 23 

<211> 872 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (872) 
<223> n = A,T,C or G 

<400> 23 

gcgcaaacta tacttcgctc gnactcgtgc gcctcgctnc tcctttcctc cgcaaccatg 60 

tctgacnanc ccgattnggc ngatatcnan aagntcganc agcccaaact gantaacaca 120 

cacacncnan aganaaatcc nctgccttcc anagtanacn atcgaacnng agaaccangc 180 

nggcgaatcg taatnaggcg tgcgccgcca atncgtcncc gtrtattntn ccagcntcnc 240 

ctnccnaccc tacntcctcn nagctgtcnn acccctngtn cgnacccccc naggtcggga 300 

tcgggttcnn nntgaccgng cnncccctcc ccccncccat nacganccnc ccgcaccacc 360 

nanngcncgc nccccgnnct cttcgccncc ctgccctntn cccctgtngc ctggcncngn 420 

accgcattga cccccgccnn ctncnngaaa ncgnanacgt ccgggttgnn annancgctg 480 

cgggnnngcg tctgcnccgc gttccttccn ncnncttcca ccatcttcnt tacngggtct 540 

ccncgccntc tcnnncacnc cctgggacgc tntcctntgc cccccttnac tccccccctt 600 

cgncgtgncc cgnccccacc ntcatttnca nacgntcttc acaannncct ggntnnctcc 660 

cnancngncn gccanccnag ggaagggngg ggnnccnncg ntcgacgtcg nggngangtc 72 0 

cgaanAntcc tcnccnccan cnccacccct cgggcgnnct ctcngttncc aacttancaa 7S0 
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ntctcccccg ngngcncntc tcagcctcnc ccnccccnct ctccgcantg tnctctgctc 840 
tnaccnncac gantnctcgn cnccctcttt cc 872 

<210> 24 

<2ll> 815 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_f eature 

<222> (1)...{815) 

<223> n = A,T,C or G 

<400> 24 

gcatgcaagc ttgagrattc tacagngtca cctaaatanc ttggrntaat catggtcnta 60 

nctgncttcc tgtgtcaaat gtatacnaan tanatatgaa tccnatncga caaganngta 12 0 

ccncncacta gtaacaantg tnncgtccat ccCgtcngan canattccca tnnactncgn 180 

cgcattcncn gcncantatn taatngggaa ntcnnntnnn ncaccnncat ctatcntncc 24 0 

gcnccctgac tggnagagat ggatnanttc tnntntgacc nacacgttca tcttggattn 300 

aananccccc cgcngnccac cggttngnng cnagccnntc ccaagacctc ctgtggaggc 360 

aacctgcgtc aganncatca aacntgggaa acccgcnncc angtnnaagt ngnnncanan 420 

gatcccgccc aggnttnacc atcccttcnc agcgccccct tcngtgcctc anagngnagc 480 

gcgtccnanc cncccaacat ganacgcgcc agnccanccg caatcnggca caatgtcgnc 54 0 

gaacccccta gggggantna tncaaanccc caggattgtc cncncangaa atcccncanc 600 

cccnccctac ccnnctttgg gacngtgacc aantcccgga gtnccagtcc ggccngnctc 660 

ccccaccggc nnccntgggg gggtgaanct cngnntcanc cngncgaggn ntcgnaagga 720 

accggncctn ggncgaanng ancnntcnga agngccncnt cgCataaccc cccctcncca 780 

nccnacngnc agntcccccc cngggtncgg aangg 315 

<210> 25 

<211> 775 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (775) 
<223> n = A,T,C or G 

<:400> 25 

ccgagatgtc tcgccccgtg gccttagctg tgctcgcgct actctctcct tctggcccgg 60 

aggctatcca gcgtactcca aagattcagg Cttactcacg tcatccagca gagaatggaa 120 

agtcaaatct cccgaattgc tatgrgtctg ggtttcatcc atccgacatt gaanttgact 180 

cactgaagaa tgganagaga actgaaaaag tggagcattc agacttgtct ttcagcaagg 240 

actggtcttt ctatctcntg tactacactg aactcacccc cactgaaaaa gatgagtatg 300 

cccgccgtgt gaaccatgtg actttgtcac agcccaagat agtcaagtgg gatcgagaca 360 

tgtaagcagn cnncacggaa gtttgaagat gccgcatttg gattggatga attccaaatt 420 

ctgcttgctt gcnttttaat ancgatatgc ncatacaccc taccctttat gnccccaaat 480 

tgtaggggtt acatnantgt tcncntngga cacgatcctc cttcataant ccnccnttcg 540 

aaccgcccgt cncccngttn ngaacgtttc cnnaaccacg gttggctccc ccaggtcncc 600 

Cctcacggaa gggcccgggc cncttcncaa ggttggggga accnaaaatt tcncttntgc 660 

ccncccncca cnntcttgng nncncanrtt ggaacccttc cnattcccct tggcctcnna 720 

nccttnncca anaaaacttn aaancgtngc naaanncttn acttcccccc ccacc 775 



<210> 26 
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<211> 820 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eacure 
<222> (1)...(820) 
<223> n = A,T,C or G 



<400> 26 

anattancac agtgtaatct tctcccagag gtgtgtanag ggaacggggc ctagaggcat 60 

cccanagaca ncccatanca acagtgcttt gaccaagagc tgctgggcac atttcctgca 120 

gaaaaggtgg cggtccccat cactcctcct cccccatagc catcccagag gggtgagtag 180 

ccQtcangcc ttcggtggga gggagtcang gaaacaacan accacagagc anacagacca 240 

ntgatgacca tgggcgggag cgagcctctt ccccgnaccg gggtggcana nganagccCa 3 00 

nctgaggggt cacaccataa acgttaacga ccnagatnan cacctgcttc aagtgcaccc 360 

ttcctacccg acnaccagng accnnnaact gcngcctggg gacagcnctg ggancagcta 420 

acnnagcact cacctgcccc cccatggccg cncgcntccc tggtcctgnc aagggaagct 480 

ccctgttgga attncgggga naccaaggga nccccctcct ccanctgcga aggaaaaann 540 

gatggaattt cncccctccg gccnntcccc tcttccttta cacgccccct nntactcncc 600 

cccctctnct ntcctgncnc acttttnacc ccnnnatttc ccttnattga tcggannctn 660 

ganattccac tnncgcctnc cntcnatcng naanacnaaa nactntctna cccnggggat 720 
gggnncctcg ntcatcctcc ctctttcnct accnccnntt ctttgcctct ccttngatca 

TSOtccaaccntc gntggccntn cccccccr.nn ccctttnccc 

820 



<210> 27 

<211> 818 

<212> DNA 

<213> Homo sapien 

<:220> 

<221> triisc_f eature 
<222> (1) . . . (818) 
<223> n = A,T,C or G 



<400> 27 

cctgggtgat ggcctcttcc tcctcaggga cctctgactg ctctgggcca aagaatctcc 60 

tgtttcttcc ccgagcccca ggcagcggtg actcagccct gcccaacctg attccgatga 120 

ccgcggatgc tgtgacggac ccaaggggca aatagggtcc cagggtccag ggaggggcgc 180 

ctgctgagca cttccgcccc tcaccccgcc cagcccctgc catgagctct gggctgggtc 240 

tccgcctcca gggttctgct ctcccangca ngccancaag cggcgctggg ccacactggc 300 

Ctcttcctgc cccntccctg gctctgantc tctgtcttcc tgtcccgtgc angcnccttg 360 

gatctcagtt ccccccnccc anngaactct gtttctgann tcttcantta actncgantt 420 

tatnaccnan tggnctgtnc cgccnnactt taatgggccn gaccggctaa tccctccctc 480 

nctcccttcc anttcnnnna accngcttnc cntcntctcc ccntancccg ccngggaanc 540 

ctcctttgcc ctnaccangg gccnnnaccg cccntnnctn ggggggcnng gtnnccncnc 600 

ctgntnnccc cncccncnnt cncctcgtcc cnncnncgcn nngcannttc ncngtcccnn 650 

tnnctcctcn ngtntcgnaa ngntcncntn cnnnnngncn ngntnntncn tccctctcnc 720 

cnnntgnang tnnctnnnnc ncngnncccc rmnncnnnnn nggnnntnnn tctncncngc 780 

cccnnccccc ngnatcaagg cccccnntct ccggccnc 918 

<210> 28 
<211> 731 
<212> DNA 
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<213> Homo sapien 
<220> 

<22l> misc_f eature 
<222> (1)...(731) 
<223> n = A,T,C or G 



<400> 28 

aggaagggcg gagggatatt gtangggatt gagggatagg agnataangg gggaggtgtg 60 

tcccaacatg anggtgnngt tctctttcga angagggttg ngtttttann ccnggtgggt 120 

gattnaaccc cattgtatgg agnnaaaggn tttnagggat ttttcggctc ttatcagtat 180 

ntanattcct gtnaaccgga aaatnatntt tcnncnggaa aatnttgctc ccatccgnaa 24 0 

atcnctcccg ggtagcgcac nccngggggn cngccangtt tcccaggctg ctanaatcgt 300 

accaaagnct naagtgggan tncaaatgaa aacctnncac agagnatccn tacccgactg 360 

tnnnttncct tcgccctntg actccgcnng agcccaatac ccnngngnat gtcncccngn 420 

nnngcgncnc tgaaannnnc tcgnggccnn gancatcang gggttccgca tcaaaagcnn 480 

cgcttcncat naagccactt tngcctcatc caaccnccng ccctcnncca tttngccgtc 540 

nggttcncct acgctnntng cncctnnntn ganattttnc ccgcctnggg naancctcct 600 

gnaatgggta gggncttncc ttccnaccnn gnggtntact aatcnnctnc acgcncncct 660 

ccccnacccc cccccttttt caatcccanc ggcnaatggg gcctccccnn cgangggggg 720 

nnncccannc c 731 



<210> 29 

<211> 822 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) ... (822) 
<223> n = A,T,C or G 



<400> 29 

actagtccag tgtggtggaa ttccattgtg ttggggncnc ttctatgant antnttagat 60 

cgcccanacc tcacancccc ccnacnangc ctataangaa nannaataga nctgcncnnt 120 

acntntacnc ccacanncct cnnnacccac tccctcttaa cccr.tactgt gcctatngcn 180 

tnnctantct ntgccgcctn cnanccaccn gtgggccnac cncnngnatt ctcnatctcc 24 0 

tcnccatntn gcctananta ngtncatacc ctatacctac nccaatgcta nnnctaancn 300 

tccatnanct annntaacra ccactgacnt. ngactttcnc atnanctccc aatCCgaatc 360 

tactctgact cccacngccc annnattagc ancntccccc nacnatntct caaccaaatc 420 

ntcaacaacc tatctanccg ttcnccaacc nttncctccg atccccnnac aacccccctc 480 

ccaaataccc nccacctgac ncctaacccn caccatcccg gcaagccnan ggncatttan 54 0 

ccactggaat cacnatngga naaaaaaaac ccnaactctc tancncnnat ctccctaana 600 

aatnctcctn naatttactn ncantnccat caancccacn tgaaacnnaa cccctgtttt 660 

tanatccctc ctttcgaaaa ccnacccttt annncccaac ctctngggcc cccccnctnc 720 

ccnaatgaag gncncccaat cnangaaacg nccntgaaaa ancnaggcna anarmntccg 780 

canatcctac cccctanttn ggggnccctt ncccr.gggcc cc 822 

<210> 30 

<211> 787 

<212> DNA 

<213> Hcmo sapien 



<220> 

<221> misc feature 



I 
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<222> (1) . . . (787) 
<:223> n = A,T,C or G 



<400> 30 



cggccgcctg ctctggcaca Cgcctcctga acggcatcaa aagcgatgga ctgcccattg 
ccagagaaga ccctctctcc tactgtcatt atggagccct gcagactgag ggctcccctt 
gtccgcagga cttgacgcct gaagtcgrgg agtgcggctt ggagctcctc atctacatna 
gcrggaagcc ctggagggcc tctctcgcca gcctcccccc cctccccacg ctctccangg 
acaccagggg ctccaggcag cccattattc ccagnangac atggtgttcc tccacgcgga 
cccatggggc ctgnaaggcc agggtccccc ttgacaccat ctctcccgtc ctgcccggca 
ggccgtggga tccactanct ctanaacggn cgccaccncg gcgggagctc cagcttttgt 
tcccnctaat gaaggttaat tgcncgcttg gcgtaatcat nggtcanaac tntttcctgt 
gtgaaactgc ttntcccctc ncnactccnc ncnacatacn aacccggaan cataaagtgt 
caaagcccgg gggtngcccn nngaatnaac tnaacccaat taatcgcgtc ggctcatggc 
ccgctttccn ttcnggaaaa ctgtcntccc ctgcnttnnt gaatcggcca ccccccnggg 
aaaagcggcc tgcnttttng ggggnccctt ccncttcccc cctcnctaan ccccncgcct 
cggtcgttnc nggcngcggg gaangggnac nnnctcccnc naagggggng agnnngntat 
ccccaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
787 



<210> 31 

<211> 799 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (799) 
<223> n = A,T,C or G 

<400> 31 

ttttttcctt tttttttggc gatgctaccg cttaattgca ggaggtgggg gtgtgtgtac 60 

catgtaccag ggctattaga agcaagaagg aaggagggag ggcagagcgc cctgctgagc 120 

aacaaaggac tcctgcagcc ttctctgtct gtctcttggc gcaggcacat ggggaggcct 180 

cccgcagggc gggggccacc agtccagggg tgggagcact acanggggtg ggagcgggtg 24 0 

gtggctggtn cnaacggcct gncacanatc cctacgattc ttgacacccg gatttcacca 300 

ggggaccctc tgttctccca nggnaacttc ntnnatctcn aaagaacaca actgtttctt 360 

cngcanttct ggctgtccar ggaaagcaca ggtgtccnat ttnggctggg acttggcaca 420 

tatggttccg gcccacctcc cccntcnaan aagcaattca cccccccccn ccntctnttg 480 

cctgggccct taantaccca caccggaact can-tantta ttcatcttng gntgggcttg 54 0 

ntnatcnccn cccgaangcg ccaagttgaa aggccacgcc gtncccnctc cccatagnan 600 

nttttnncnt canctaatgc ccccccnggc aacnatccaa tccccccccn tgggggcccc 650 

agcccanggc ccccgnctcg ggnnnccngn cncgnantcc ccaggntctc ccantcngnc 720 

ccnnngcncc cccgcacgca gaacanaagg ntngagccnc cgcannnnnn nggtrmcnac 780 

cccgcccccc ccnncgnng 799 

<210> 32 

<211> 789 

<212> DNA 

<213> Homo sapien 

<220> 

<:22l> misc_f eature 
<222> (1) . . . (789) 
-:223> n = A,T,C or G 
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<400> 32 



tttctttttt 
ttttnccnag 
ggcaacaggc 
cgctcccgcc 
ggtgggcacc 
nattaggaat 
gcggctccgg 
nccngccaca 
ggnccatgtc 
ccaaaagctc 
ccccttggcc 
Cggnnggcaa 
ntccrnnnca 



tttctcctcc 
ggcaggttta 
cccggcggcg 
tgacnttccc 
ctgggacttn 
agtggtncca 
catctggtcc 
atcatnactc 
tcnncggggt 
ccgnggcccn 
cccaaatcct 
gntggntccc 
ccatcccccc 



tttttttttt ttcttttttt tttttttttt ttttttcctt 
ttgacaacct cncgggacac aancaggctg gggacaggac 
gcggcggcgg ccctacctgc ggtaccaaat ntgcagcctc 
ctgcagctgc aggatgccnt aaaacagggc cccggccntn 
aatttccacg ggcacaacgc ggtcgcancc cctcaccacc 
cccnccnccg ttggcncact ccccntggaa accactcntc 
taaaccttgc aaacnctggg gccctctttt tggtcantnt 
agactggcnc gggctggccc caaaaaancn ccccaaaacc 
tgctgcnacn cncatcacct cccgggcnca ncaggncaac 
caaaaaanct ccggggggnc ccagtttcaa caaagtcatc 
ccccccgntt nctgggcttg ggaacccacg cctctnnctt 
ccttcgggcc cccggtgggc ccnnctctaa ngaaaacncc 
nngnnacgnc tancaangna tccctctttt tanaaacggg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
789 



ccccccncg 



<210> 33 

<211> 793 

<212> DNA 

<213> Homo sapier. 

<220> 

<221> misc_ieature 

<222> (1)...(793) 

<223> n = A,T,C or G 

<400> 33 

gacagaacat gttggatggt ggagcacctt tctaCacgac ttacaggaca gcagatgggg 60 

aattcatggc Cgttggagca atanaacccc agttctacga gctgctgacc aaaggacttg . 120 

gactaaagtc tgatgaactt cccaatcaga tgagcatgga tgattggcca gaaatgaana 180 

agaagtttgc agatgcattt gcaaagaaga cgaaggcaga gtggtgtcaa atctttgacg 240 

gcacagatgc ctgtgtgact ccggctctga ccttcgagga ggttgttcat catgatcaca 3 00 

acaangaacg gggctcgttt atcaccantg aggagcagga cgcgagcccc cgccctgcac 360 

ctctgccg-t aaacacccca gccatccctt ctttcaaaag ggatccacta cttctagagc 420 

ggr.cgccacc gcggtggagc tccagctctt gtccccttta gcgagggtta attgcgcgct 480 

tggcgtaatc atggtcatan ctgtttcctg tgtgaaatcg tcatccgctc acaactccac 540 

acaacatacg anccggaagc atnaaatttt aaagcctggn ggtngcctaa tgantgaacc 600 

nactcacatt aattggctct gcgctcactg cccgctttcc agtccggaaa acctgtcctt 660 

gccagctgcc ntraacgaat cnggccaccc cccggggaaa aggcngtttg cttnttgggg 720 

cgcncctccc gctttctcgc ttcctgaant ccttcccccc ggtctttcgg cttgcggcna 780 

acggtatcna cct 733 

<210> 34 

<211> 756 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (756) 
<223> n = A,T,C or G 

<400> 34 

gccgcgaccg gcacgtacga gcaactcaag ggcgagtgga accgtaaaag ccccaatctt 60 
ancaagtgcg gggaanagct gggtcgaccc aagccagctc tcctggagct caacttcttg 120 
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ccaaccacag ggaccaagct 
accggggocc aatggagcat 
cagcccaaat gctactactt 
cagcccccgg gcctcaacct 
acgganttgg ancggccgcc 
gtgtcctgga gcaacaccga 
catcccccgc cgagagctac 
aaaarcgcng ggttgctcca 
atncnccagt nctagaatcg 
tcaccgaggg tcnactgccg 
aattnttaac cccccacaat 



gaccaaacag cagctaattc tggcccgtga catactggag 
cctacgcaan gacatcccct ccttcgagcg ctacatggcc 
tgattacaan gagcagctcc ccgagtcagc ctatatgcac 
cctcctcctg ctgccccaga accgggtggc tgantnccac 
tgcccaanga catacanacc aatgcctaca tcnaccacca 
tgganggcag ctaccncaaa gtnttcctgg ccnagggcaa 
accttcttca tcgacatcct gctcgacact atcagggatg 
gaaaggctnc aanaanatcc ttctcnctga aggcccccgg 
gcccgccatc gcggtgganc ctccaacctt tcgccnccct 
cccttggcgc tatcatggtc acnccngttn cctgtgtcga 
tccacgccna cattng 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
756 



<210> 35 

<211> 834 

<212> DNA 

<213> Komo sapien 

<220> 

<22l> misc_f eature 

<222> (1) . . . (834) 

<223> n = A,T,C or G 

<400> 35 

ggggacccct anatcnacct gnatgcatgg ttgtcggtgt ggtcgcCgtc gatgaanatg 60 

aacaggatct tgcccttgaa gctctcggct gctgtnrtta agttgctcag tctgccgtca 120 

tagtcagaca cnctcttggg caaaaaacan caggatntga gccttgatcc cacctccaat 180 

aar.cttcngg gccgtctgct cggtgaactc gatgacnang ggcagctggt Lgtgtncgat 24 0 

aaantccanc angttctcct Cggtgacctc cccttcaaag ctgttccggc cttcatcaaa 300 

cttctnnaan angannancc canctttgtc gagctggnat ttgganaaca cgtcaccgtt 360 

ggaaaccgat cccaaatggc atgtcatcca tcgcctctgc tgcctgcaaa aaacttgctt 420 

ggcncaaacc cgactccccn tccttgaaag aagccnatca cacccccctc cctggactcc 480 

nncaangact ctnccgctnc cccntccnng cagggttggt ggcannccgg gcccntgcgc 54 0 

cccctcagcc agcccacnat nttcatcagc ccctctgcca gctgttntat tccttggggg 600 

ggaanccgcc tctcccttcc tgaannaact tcgaccgcng gaatagccgc gcntcnccnt 660 

acntnctggg ccgggttcaa ancccctccn ttgncnntcn cctcgggcca ttcrggattc 720 

nccnaacttc ttcctccccc cnccccncgg ngtttggntt tttcatnggg ccccaactct 780 

gctnttggcc antcccctgg gggcntntan cnccccccnt ggccccntng ggcc 834 

<210> 36 

<211> 814 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (l)...(ai4) 
<223> n = A,T,C or G 

<400> 36 

cggncgcttt ccngccgcgc cccgtttcca tgacnaaggc ccccttcang ttaaatacnn 60 

cctagnaaac attaacgggt tgctctacta atacatcata cnaaccagta agcctgccca 120 

naacgccaac tcaggccatt cctaccaaag gaagaaaggc tggtctctcc accccctgta 180 

ggaaaggcct gccttgtaag acaccacaat ncggctgaat ctnaagtctt gtgttttact 240 

aatggaaaaa aaaaataaac aanaggtttt gttctcatgg ctgcccaccg cagcctggca 300 

ccaaaacanc ccagcgctca cttctgcttg ganaaatatt ctttgctctt ttggacatca 360 
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ggctcgacgg tatcactgcc acntttccac ccagctgggc ncccttcccc catntttgtc 420 

ar.cganccgg aaggcctgaa ncttagtctc caaaagtccc ngcccacaag accggccacc 480 

aggggangtc ntttncagtg gatccgccaa anancacccn tatcatcnnt gaataaaaag 540 

gcccctgaac ganacgcctc cancancctt taagacccat aaccccngaa ccatggtgcc 600 

cttccggtct gatccnaaag gaatgttcct gggtcccanC ccctcctttg ttncttacgt 660 

tgtntcggac ccntgctngn atnacccaan tganatcccc ngaagcaccc tncccctggc 720 

atttganttt cntaaattct ctgccctacn nctgaaagca cnactccccn ggcnccnaan 780 

ggngaactca agaaggtctn ngaaaaacca cncn 814 

<210> 37 

<211> 760 

<212> DMA 

<213> Homo sapien 



<220> 

<221> inisc_f eature 
<222> (1)...(760) 
<223> n = A,T,C or G 



<400> 37 

gcatgctgct cttccccaaa gtcgtccttg tcgccataac aaccaccata ggtaaagcgg 6 0 

gcgcagtgtt cgccgaaggg gttgtagCac cagcgcggga tgctctcctt gcagagtcct 120 

gcgtccggca ggtccacgca atgccctttg tcactgggga aatggatgcg ccggagctcg 180 

tcnaanccac tcgcgcattc ttcacangca gcctcctccg aagcntccgg gcagttgggg 240 

gtgtcgtcac actccactaa actgtcgatn cancagccca CCgctgcagc ggaactgggt 300 

gggctgacag gtgccagaac acactggatn ggcctttcca tggaagggcc tgggggaaat 360 

cncctnancc caaactgcct cccaaaggcc accttgcaca ccccgacagg ccagaaatgc 420 

actcttcttc ccaaaggtag ttgtccctgt tgcccaagca ncctccanca aaccaaaanc 48 0 

tcgcaaaatc cgctccgtgg gggtcatnnn taccanggtt ggggaaanaa acccggcngn 540 

ganccncctt gtttgaatgc naaggnaata atcctcccgt cttgcttggg tggaanagca 600 

caattgaact gttaacnttg ggccgngtcc cnctngggcg gtctgaaact aaccaccgtc 660 

actggaaaaa ggtangtgcc ttccttgaat tcccaaantt cccctngntt tgggcnnctt 720 

ctcctctncc ctaaaaatcg tnctcccccc ccntanggcg 760 

<210> 38 

<211> 724 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eature 

<222> (1)...(724) 

<223> n = A,T,C or G 



<400> 38 

tttttttttt ttttttcttc tttccttttt tttttaaaaa ccccctccat tgaatgaaaa 60 

cctccnaaat tgtccaaccc cctcnnccaa atnnccattc ccgggggggg gttccaaacc 120 

caaattaatt tcgganrcca aattaaatnc tnactngggg aanaanccaa atgtnaagaa IBO 

aatttaaccc attatnaacc taaacncctn gaaacccntg gnttccaaaa atttttaacc 240 

cttaaatccc tccgaaattg ntaanggaaa accaaattcn cctaaggctn tttgaaggtt 300 

ngatttaaac ccccttnanc tntcctnacc cnngnctnaa ntatttngnt cccggcgtct 360 

tcctntcaan cntnggcaac tcccgntaat gaannnccct aanccaatca aaccgaattt 420 

tttttgaatt ggaaattccn ngggaattna ccggggtttt tcccntttgg gggccatncc 480 

cccnctttcg gggtttgggn ntaggtcgaa tttttnnang ncccaaaaaa ncccccaana 540 

aaaaaacccc caagnntcaa ttngaacncc ccccttccca ggccttttgg gaaaggnggg 600 
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ttuntggggg ccnggganct cnttcccccn ccnccncccc ccccccnggt aaanggttat 660 
ngnntttggt ttttgggccc cttnanggac cttccggatn gaaattaaat ccccgggncg 720 
gccg 724 

<210> 39 

<211> 751 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1)...(751) 

<223> n = A,T,C or G 



<400> 39 

tttcttcttt tcttccctcg ctcacattta atccccattt tgatcttttt taatgctgca 60 

caacacaata tttatttcat ttgtttctct tattccattt tacccgcttg ctgctgctgt 120 

tctacccatc tctactgaaa gtgagaggga acttttgtgg ccctttttcc ttttcccgta 180 

ggccgcctta agctttctaa attcggaaca tccaagcaag ccgaanggaa aagggggttt 240 

cgcaaaatca ctcgggggaa nggaaaggtt gctttgctaa tcatgcccta tggtgggtga 300 

tcaaccgctt gtacaactac ntttcacttt taattaattg tgctnaangc tttaattana 360 

cttgggggtt ccctccccan accaaccccn ctgacaaaaa gtgccngccc tcaaatnatg 420 

tcccggcnnt cnttgaaaca cacngcngaa ngttctcatt ntccccncnc caggtnaaaa 480 

tgaagggtta ccatncttaa cnccacctcc acatggcnnn gcctgaatcc tcnaaaancn 540 

ccctcaancn aattnctnng ccccggtcnc gcntnngccc cncccgggct ccgggaantn 600 

cacccccnga anncnntnnc naacnaaatt ccgaaaatat tcccnntcnc ccaactcccc 660 

cnnagactnc cctcnncnan cncaattttc ttttnntcac gaacncgnnc cnnaaaatgn 720 

nnnncncccc cnctngtccn naatcnccan c 751 



<210> 40 

<211> 753 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_f eacure 

<222> (1) . . . (753) 

<223> n = A,T,C or G 



<400> 40 

gtggtatctt ctgtaagatc aggtgttcct ccctcgtagg ttcagaggaa acaccctcat 60 

agatgaaaac ccccccgaga cagcagcact gcaactgcca agcagccggg gtaggagggg 120 

cgccctatgc acagctgggc ccttgagaca gcagggcttc gatgtcaggc tcgatgtcaa 180 

tggtctggaa gcggcggctg tacctgcgta ggggcacacc gtcagggccc accaggaact 24 0 

tctcaaagct ccaggcaacn tcgttgcgac acaccggaga ccaggtgatn agcttggggc 300 

cggtcataan cgcggtggcg tcgtcgctgg gagctggcag ggcctcccgc aggaaggcna 360 

ataaaaggtg cgcccccgca ccgttcanct cgcacctctc naanaccatg angttgggct 420 

cnaacccacc accannccgg acttccttga nggaartccc aaatctcttc gntcttgggc 480 

ttctnctgat gccctanctg gttgcccngn atgccaanca nccccaancc ccggggtcct 540 

aaancacccn cctcctcntc tcatccgggt cnttntcccc ggaccntggt tcctctcaag 600 

ggar.sccata tctcnaccan tactcaccnt ncccccccnt gnnacccanc cttctanngn 66 0 

ttcc::ncccg ncctctggcc cntcaaanan gcttncacna cccgggtctg ccttcccccc 720 

tnccctatct gnaccccncn tctgtctcan tnt 753 



<210> 41 
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<211> 341 
<212> DNA 
<213> Homo sapien 



<400> 41 

actataccca ccacaacaga catgcttcat cccatagact tcttgacata gcttcaaatg 60 

agtgaaccca cccttgattc atatacatat acgttctcag tattttggga gcctttccac 120 

C-ctttaaac cttgttcatt acgaacactg aaaataggaa tttgtgaaga gttaaaaagt 180 

tatagcttgt ttacgtagta agtttttgaa gtctacattc aacccagaca cttagttgag 240 

tgttaaactg tgatttttaa aaaatatcac ttgagaatat tctttcagag gcatttccat 300 

tcttactttt tgattaattg tgttttatat attagggtag t 341 

<210> 42 

e211> 101 

<212> DNA 

<213> Homo sapien 

<400> 42 

actcactgaa tttagctctg tgctcttccn cattcagCgt tgtatcataa atactttgat 60 
gtttcaaaca ttctaaataa ataattttca gcggcttcat a lOi 

<210> 43 

<211> 305 

<212> DNA 

<213> Homo sapien 

<400> 43 

acatctttgt cacagtctaa gacgcgttcc taaaccacca tcccttcctg gtcctcaccc 60 

cccagggtgg tcccacactg taattagagc tattgaggag tcctcacagc aaactaagat 120 

tcagatgcct tgctaagtct agagtcctag agttatgttt cagaaagtct aagaaaccca 180 

cctctcgaga ggtcagtaaa gaggacctaa tatttcatat ccacaaaatg accacaggat 240 

rggatacaga acgagagtta tcctggataa ctcagagctg agcacctgcc cgggggccgc 
tcgaa 



300 

305 



<210> 44 

<211> 852 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . . (852) 
<223> n = A,T,C or G 

<400> 44 

acataaacat cagagaaaag tagtctttga aataCttacg tccaggagtt ctttgttccc 60 

gattatttgg tgtgtgcttc ggtttgtgtc caaagtattg gcagcttcag ttttcatttt 120 

ccctccaccc tcgggcattc ttcccaaatt tatataccag tcttcgtcca tccacacgct ISO 

ccagaacccc tctcttgtag taatatctca tagctcggct gagcttttca taggtcatgc 240 

tgctgttgtt cttcttccca ccccatagcc gagccactgo ctctgatttc aagaacctga 300 

agacgccctc agatcggcct tcccatttta tcaatcctgg gctcttgtct gggttcaaga 360 

ggatgccgcg gatgaattcc cataagtgag tccctctcgg gttgtgcttt ttggtgtggc 420 

acttggcagg ggggtcccgc tccttttcca tatcaggtga ccccgcaaca ggaaggtgac 480 

tggtggtcgt catggagatc tgagcccggc agaaagtttt gccgtccaac aaatccactg 540 

tgccaccata grtggcgtca tataaatagt tctngtcttc ccaggtgttc atgacggaag 600 
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gctcagcccg ttcagcctcg acaacgacac tgtgtgtgga ctggaacagg ccactaccgc 6S0 

actggccgct ccacttcaga tgctgcaagc tgctgtagag gagntgcccc gccgtccctg 720 

ccgcccgggc gaacccctgc aaactcatgc tgcaaaggtg ctcgccgttg atgccgaact 780 

cntggaaagg gacacaattg gcatccagct ggttggtgtc caggaggtga cggagccact 84 0 

cccacacctg gt 352 

<210> 45 

<211> 234 

<212> DNA 

<213> Homo sapien 



<400> 45 

acaacagacc cttgcccgcc aacgacctca tgctcatcaa gttggacgaa tccgtgtccg 60 

agtctgacac catccggagc atcagcattg ct'cgcagtg ccctaccgcg gggaactctc 120 

gcctcgtttc tggccggggt ctgctggcga acggcagaat gcccaccgcg ctgcagtgcg 180 

tgaacgcgtc ggtggtgtcc gaggaggtct gcagtaagct ctatgacccg ctgt 234 

<210> 46 

<211> 590 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feacure 
<222> (1) . . . (590) 
<223> n = A,T,C or G 



<400> 46 

actctrtact taaatgttta taaggcagat ccatgagaat gatagaaaac atggtgtgta 60 

atttgatagc aacactttgg agattacaga gttttagtaa tcaccaatta cacagttaaa 120 

aagaagataa catatcccaa gcanatacaa aatatctaat gaaagatcaa ggcaggaaaa 180 

rgantacaac taattgacaa tggaaaacca attttaatgt gaattgcaca ttatccttta 240 

aaagcttcca aaanaaanaa ttattgcagt ctanttaatt caaacagtgt taaatggtac 300 

caggataaan aactgaaggg canaaagaat taattctcac ctcatgtaac ncacccanac 360 

tcacaacggc ttaaatgcan ggaaaaagca gcggaagtag ggaagtantc aaggtctttc 420 

tggtctccaa tctgccttac tcrctgggtg tggctttgat cctctggaga cagctgccag 480 

ggccccrgtt atatccacaa tcccagcagc aagatgaagg gatgaaaaag gacacatgct 54 0 

gccttccttt gaggagactt catctcactg gccaacactc agtcacatgt 590 

<210> 47 

<211> 774 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feacure 

c222> (1) . . . (774) 

<223> n = A,T, C or G 



<400> 47 



acaagggggc ataatgaagg agtggggana gattttaaag aaggaaaaaa aacgaggccc 60 

cgaacagaat tttcctgnac aacggggctt caaaataatt ttcctgggga ggttcaagac 120 

gcttcaccgc ttgaaactta aatggatgtg ggacanaatt ttccgtaatg accctgaggg iso 

cattacagac gggactctgg gagcaaggat aaacagaaag gggacaaagg ctaatcccaa 24 0 

aacaccaaag aaaggaaggt ggcgtcatac ctcccagcct acacagttcc ccagggctct 300 
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cctcatccct ggaggacgac agtggaggaa caactgacca tgtccccagg ctcctgtgtg 3S0 

ctggcrccrg gtcttcagcc cccagctccg gaagcccacc ctctgctgat cctgcgtggc 420 

ccacacccct tgaacacaca tccccaggtt atattcctgg acatggctga acctcctatt 480 

cccacttccg agatgccttg ctccctgcag cctgtcaaaa tcccactcac cccccaaacc 540 

acggcatggg aagcccttct gacttgcctg actactccag catcttggaa caatccctga 600 

ttccccactc cttagaggca agatagggtg gttaagagta gggctggacc acttggagcc 660 

aggctgctgg cttcaaattn tggctcattt acgagctatg ggaccttggg caagtnatct 720 

ccacttctat gggcnccatt ttgctctacc tgcaaaatgg gggataataa cage 774 

<210> 48 

-:211> 124 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feacure 
c222> (I)... (124) 
<223> n = A,T,C or G 



<400> 48 

canaaattga aattttataa aaaggcattt ttctcttata tccataaaat gatataattt 60 

Ctgcaantat anaaatgtgt cataaactat aatgttcctt aattacagct caacgcaact 120 

tggt 124 

<210> 49 

<2il> 147 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (147) 
<223> n = A,T,C or G 



<400> 49 

gccgatgcta ctattttatt gcaggaggtg ggggtgcttt tattattccc tcaacagctt 60 

tgtggctaca ggcggcgtct gactgcatna aaaanttttt tacgggtgat tgcaaaaatt 120 

ttagggcacc catatcccaa gcantgt 147 

<210> 50 

<2ll> 107 

<212> DNA 

<213> Homo sapien 

<40O> 50 

acattaaatc aataaaagga ctgttggggt tctgctaaaa cacatggctt gatatatcgc 60 
accgtttgag gttaggagga gttaggcata tgttttggga gaggggt i07 

<210> 51 

<211> 204 

<;212> DNA 

<213> Homo sapien 

<4C0> 51 

gccccaggaa gtctagggga cacacgactc tggggtcacg gggccgacac acttgcacgg 60 
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cgggaaggaa aggcagagaa gcgacaccgc cagggggaaa tgacagaaag gaaaatcaag 120 
gccttgcaag gtcagaaagg ggactcaggg cttccaccac agccctgccc cacttggcca 180 
cccccctttc gggaccagca atgc 204 

«:210> 52 

<211> 491 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eature 
<222> (1) . . . (491) 
<223> n = A,T,C or G 



<400 
acaaagacaa 
gggtattttc 
ccatcagaca 
aaaacttctt 
tcanaaacac 
acgctgctca 
atgcaacagC 
caattttact 
atcactcttg 



> 52 
catttatcct 
caaaagacta 
ggtttttaaa 
gtatcaattt 
ttcctcaaaa 
gataaataaa 
gtcttccctt 
tggataacaa 
t 



ataacaaaaa 
aagagataac 
aaacaacata 
ctrttgttca 
attttcaana 
tctcgtgaga 
tncctcttct 
agggtctcca 



<210> 53 

<211> 484 

<212> DNA 

<213> Homo sapien 



tctgatagtt 
tcaggtaaaa 
CCacaaaatt 
aaatgactga 
tggcagcttt 
acttaccacc 
ttcttttttt 
aattatartg 



ttaaaggtta 
agttagaaat 
agacaatcat 
cttaantatt 
canacgtncc 
caccacaagc 
ttacaggcac 
aaaaataaat 



gtattgcgca 
gtataaaaca 
ccttaaaaaa 
tttaaatact 
ctcagtccca 
tttctggggc 
agaaactcaL 
ccaagttaat 



60 
120 
180 
24 0 
300 
360 
420 
480 
491 



<220> 

<221> misc_f eature 
<222> (1)...(484) 
<223> n = A,T,C or G 



<400> 53 

acataattta gcagggctaa ttaccataag atgccactta ttaanaggcn tatgatctga 60 
gcattaacag ttgctgaagc ttggtatttt tatgcagcat tttccttttg ctttgataac 120 
actacagaac ccttaaggac actgaaaatt agtaagtaaa gttcagaaac actagctgct 180 
caatcaaatc tctacataac actatagtaa ttaaaacgtt aaaaaaaagt gttgaaatct 240 
gcaccagtat anaccgctcc tgtcaggata anaccgcttr. ggaacagaaa gggaaaaanc 300 
agcttcgant tcctttgtgc tgatangagg aaaggctgaa ttaccctgtt gcctctccct 360 
aatgattggc aggtcnggta aatnccaaaa catattccaa ctcaacactt cttttccncg 420 
tancttgant ctgtgtattc caggancagg cggatggaat gggccagccc ncggatgttc 480 
cant 

<210> 54 

<211> 151 

<212> DNA 

<213> Homo sapien 



<400> 54 

accaaacctc gtgcttgtga actccataca gaaaacggtg ccatccctga acacggctgg 
ccactgggta tactgctgac aaccgcaaca acaaaaacac aaatccttgg cactggctag 
tctacgtcct ctcaagtgcc tttttgtttg t 
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<210> 55 

<211> 91 

<212> DNA 

<213> Homo sapien 



<400> 55 

acctggcttg tctccgggcg gttcccggcg ccccccacgg Cccccagaac ggacactttc 60 
gcccrccagt ggatactcga gccaaagtgg t 91 

<210> 56 

<211> 133 

<212> DNA 

<213> Homo sapien 



<400> 56 

ggcggatgtg cgttggtcat atacaaatac gtcactttat gtaagggact tgagtatacc 60 

tggatttttg gcatctgcgg gttgggggga cggtccagga accaataccc catggatacc 120 

aagggacaac tgt 133 

<210> 57 

<211> 147 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (147) 
<223> n = A,T,C or G 



<400> 57 

actccggaga accrgagccg ctgctccgcc tccgggatga ggtgatgcan gcngtggcgc 60 

gactgggagc tgagcccttc cctttgcgcc tgcctcagag gattgttgcc gacncgcana 120 

tctcantggg ctggatncat gcagggc 147 

<210> 58 

<211> 198 

<212> DNA 

<2I3> Homo sapien 



<220> 

<22l> misc_feacure 

<222> (1)...(198) 

<223> n = A,T,C or G 



<400> 58 

acagcgacat aggtttnaag tcattgtnat tgtaaaatac attgaatttt ctgcatactc 60 

cgactacata catttatcct ttaaaaaaga tgtaaatctt aattctcatg ccatctatta 120 

acccaccaat gagtcacctt gtaaatgaga agtcatgata gcaccgaact tcaactagtt 180 

ccgacctcta actttggt -^gg 

<210> 59 

<211> 330 

<212> DNA 

<213> Homo sapien 
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<400> 59 

acaacaaatg ggttgtgagg aagtcttatc agcaaaactg gtgacggcta ccgaaaagat 60 

ccatcgaaaa ttatcactaa tgattttaaa cgacaagtta tcaaaaaccc actcaatttc 120 

cacctgtgct agcttgctaa aatgggagtc aactctagag caaatatagt accttctgaa 



^-^ ^- . 180 

tacagtcaat aaatgacaaa gccagggcct acaggtggtt tccagacttt ccagacccag 24 0 

cagaaggaat ccatttcatc acatggatcc ccgtctgtgc tcaaaatacc taatgacatt 300 

tttcgtcctt attggacttc tttgaagagt 330 

<210> 60 

<2I1> 175 

<212> DNA 

<213> Homo sapien 



<400> 60 

accgtgggtg ccttcCacat ccccgacggc 
gtcgtgggct ccttcctctt catcctcatc 
tcccggaacc agcggtggct gggcaaggcc 

<210> 61 

<211> 154 

<212> DNA 

<213> Homo sapien 



tccttcacca acatccggtt ctacttcggc 60 
cagctggtgc tgctcatcga ctttgcgcac 12 0 
gaggagtgcg attcccgtgc ctggt 175 



<400> 61 

accccacttt tcctcccgtg agcagcctgg acttcccact gccacatgat gagggtgagc 
ggttgtcgcc cctcaacagt atcctcccct ttccggacct gctgagccgg acagcagtgc 
tggactgcac agccccgggg ccccacattg ccgt 

<210> 62 

<211> 30 

<212> DNA 

<213> Homo sapien 

<400> 62 

cgctcgagcc ccatagtgag tcgtattaga 

<210> 63 

<211> 89 

<212> DNA 

<213> Homo sapien 



<400> 63 

acaagtcatt tcagcaccct ttgctctcca aaactgacca tcttttatat ttaatgcttc 
ctgcargaat aaaaatggtt atgtcaagt 

<210> 64 

<211> 97 

<212> DNA 

<213> Homo sapien 

<400> 64 

accggagcaa ctgagtcggg acgctgaatc tgaatccacc aataaataaa ggctctgcag 
aatcagcgca cccaggatcg gtcctcggat ctggggt 
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<210> 65 

<211> 377 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (377) 
<223> n = A,T, C or G 



<400> 65 

acaacaanaa ntcccttctt taggccactg acggaaacct ggaaccccct tttgatggca 60 

gcatggcgtc ctaggcctcg acacagcggc tggggtttgg gctntcccaa accgcacacc 120 

ccaaccctgg tcCacccaca nctctggcta tgggctgcct ccgccactga acatcagggt ISO 

rcggtcataa natgaaaccc caanggggac agaggtcagt agaggaagct caatgagaaa 240 

ggcgctgctt gcccagccag aaaacagctg cctggcactc gccgctgaac tatgaacccg 300 

tgggggtgaa ctacccccan gaggaaccat gcctgggcga tgcaanggtg ccaacaggag 360 
gggcgggagg agcatgt 

<210> 66 

<211> 305 

<212> DNA 

<c213> Homo saoien 



<400> 66 

acgcctttcc ctcagaattc agggaagaga ctgtcgcctg ccctcctccg ttgttgcgtg 60 
agaacccgtg tgccccttcc caccacatcc accctcgctc catccttgaa cccaaacacg 120 
aggaactaac cgcacccCgg tcctcccccc agcccccagt tcaccctcca tccctcaccc 



<210> 67 
<211> 385 
<212> DNA 
<213> Homo sapien 

<400> 67 

actacacaca ctccactcgc ccttgtgaga caccttgtcc cagcacttta ggaatgctga 



180 



tcctccactc taagggatac caacactgcc cagcacaggg gccctgaatt tatgcggttt 240 
tcacatactr tttaataaga cgcactttat gtcatttttt aataaagtct gaagaattac 
tgttt 



300 
305 



60 



ggtcggacca gccacatctc atgtgcaaga tcgcccagca gacatcaggt ctgagagccc 120 

cccttttaaa aaaggggact tgcttaaaaa agaagtccag ccacgattgt gtagagcagc 180 

tgtgctgcgc tggagattca cttttgagag agttctcctc tgagacctga tcttcagagg 240 

ctgggcagtc ttgcacatga gatggggctg gtctgatctc agcactcctt agtctgcttg 300 

ccccccccag ggccccagcc tggccacacc tgcttacagg gcactctcag atgcccatac 360 

catiagttcct gtgctagtgg accgc 3g5 

<210> 68 

<211> 73 

<212> DNA 

<213> Homo sapien 

<400> 68 

acttaaccag atacactcct accccagatg gggatattct ttgtaaaaaa tgaaaataaa 



60 



gtttctccaa tgg 
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<210> 69 

<211> 536 

<212> DMA 

<213> Homo sapien 

<220> 

<22i> misc_feature 

<222> (1) . . . (536) 

<223> n = A,T,C or G 

<400> 69 

actagtccag tgtggtggaa ttccattgtg ttgggggctc tcaccctcct ctcctgcagc 60 

tccagccttg tgctccgcct ccgaggagac catggcccag catctgagta ccccgccgct 120 

cctgccggcc accctagctg tggccctggc ctggagcccc aaggaggagg ataggataat 180 

cccgggcggc: atctataacg cagacctcaa tgatgagcgg gtacagcgcg cccttcactc 240 

cgccatcagc gagtataaca aggccaccaa agatgactac tacagacgtc cgctgcgggt 300 

actaagagcc aggcaacaga ccgtcggggg ggtgaatrac ttcr.tcgacg tagaggtggg 360 

ccgaaccata tgcaccaagc cccagcccaa ct-ggacacc tgtgcczzcc atgaacagcc 420 

agaactgcag aagaaacagt tgtgccccct cgagatctac gaagttccct ggggagaaca 480 

gaangtcccc gggtgaaatc caggtgccaa gaaatcctan ggatctgttg ccaggc 536 

<210> 70 
<2il> 4 77 
<212> DNA 
<213> Homo sapien 
<400> 70 

atgaccccca acaggggccc tcccagcccc cctaatgacc cccggcctag ccatgcgact 60 
tcacttccac tccacaacgc tcctcatact aggcctacca accaacacac taaccataca 120 
ccaatgatgg cgcgatgtaa cacgagaaag cacataccaa ggccaccaca caccacctgt 180 
ccaaaaaggc cttcgatacg ggataatcct atttattacc tcagaagttt ttttcttcgc 240 
agggatcttt ctgagccttc taccactcca gcctagcccc caccccccaa ctaggagggc 300 
actggccccc aacaggcatc accccgctaa atcccctaga agtcccactc ctaaacacat 360 
ccgtattact cgcaccagga gtatcaatca cctgagctca ccatagtcta atagaaaaca 420 
accgaaacca aattattcaa agcaccgctc attacaattt tactgggtcc ctatttt 477 

<210> 71 

<211> 533 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (533) 
<223> n = A,T,C or G 



<400> 71 

agagctatag gtacagtgtg atctcagctt tgcaaacaca ttttctacat agatagtact 60 

aggtatcaat agatatgtaa agaaagaaat cacaccacta acaatggtaa gactggttta 120 

tgtgatccta gtggtacttt tggcacccct atatatgttt tccaaacttc cagcagtgat 180 

actattccca caacttaaaa agtgagttcg aaaaagaaaa tctccagcaa gcatctcatt 240 

taaacaaagg tctgtcatct ttaaaaatac agcaatatgt gacttttcaa aaaagctgtc 300 

aaataggtgc gaccccacca ataattatta gaaatacatt taaaaacatc gagtacctca 360 

agtcagcttg ccttgaaaaa tatcaaatat aactcctaga gaaatgtaca taaaagaacg 420 

cctcgcaatt ttggagtang aggctccctc ctcaatttcg tatttttaaa aagtacatgg 480 

taaaaaaaaa aactcacaac agtatataag gctgtaaaat gaagaattct gcc 533 
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<210> 72 

<211> 511 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (l)...(51l) 

<223> n = A,T,C or G 



<400> 72 

tattacggaa aaacacacca cataattcaa ccancaaaga anactgcttc agggcgtgta 60 

aaatcaaagg cttccacgca gttatctgat taaagaacac caaaagaggg acaaggctaa 120 

aagccgcagg atgtccacac tatancaggc gctatttggg ttggctggag gagctgtgga 180 

aaacatggan agattggcgc tgganatcgc cgtggctatc cctcattgtt atcacanagt 240 

gaggttctct gtgtccccac tggtttgaaa accgttctnc aacaatgata gaatagtaca 300 

cacatgagaa ccgaaatggc ccaaacccag aaagaaagcc caactagacc ctcagaanac 360 

gcttccaggg acaataaccg atgaagaaaa gatggcctcc ttgtgccccc gtctgctatg 420 

atttctctcc attgcagcna naaacccgtt cttctaagca aacncaggtg atgatggcna 480 

aaatacaccc cccctcgaag naccnggagg a 511 

<210> 73 

<211> 499 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (499) 
<223> n = A,T,C or G 



<400> 73 

cagtgccagc actggtgcca gtaccagcac caacaacagt gccagcgcca gcgccagcac 60 

cagtggtggc ctcagtgctg gtgccagcct gaccgccact ctcacatctg ggctcctcgc 120 

tggcctcggc ggagctggtg ccagcaccag tggcagctct ggtgcctgtg gtttctccta 180 

caagtgagat tttagatatt gttaatcccg ccagtccttc ccttcaagcc agggcgcatc 240 

ctcagaaacc tactcaacac agcactctag gcagccacLa Ccaatcaatt gaagttgaca 300 

ctctgcatca aatctatttg ccatctctga aaaaaaaaaa aaaaaaaggg cggccgctcg 360 

antccagagg gcccgtttaa acccgctgat cagcctcgac cgtgccttct anttgccagc 420 

catctgttgt ttgcccctcc cccgntgcct tccttgaccc tggaaagtgc cactcccact 480 

gtcccttccc aantaaaat 499 

<210> 74 

<211> 537 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (537) 
<223> n = A,T,C or G 



<<00> 74 

tttcatagga gaacacactg aggagatact tgaagaattt ggattcagcc gcgaagagat 



60 
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ttatcagccc aactcagata aaatcattga aagtaataag gtaaaagcta gcctctaact 120 

tccaggccca cggctcaagt gaatttgaac accgcattca cagtgtagag taacacataa 180 

cattgtacgc acggaaacat ggaggaacag cattacagtg tcctaccact ccaatcaaga 240 

aaagaattac agactctgat tctacagtga tgattgaact ctaaaaatgg taatcattag 300 

ggcttttgat ttataanact ttgggtactt atactaaatt atggtagtca tactgccctc 360 

cagtttgctt gatatatttg tcgatattaa gattcttgac ttatatttcg aatgggttct 420 

actgaaaaan gaatgataca ttcttgaaga catcgataca catttattca cactcttgat 480 

tc::acaatgt agaaaatgaa ggaaatgccc caaattgtat ggtgataaaa gtcccgt 537 

<210> 75 

<211> 467 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> [nisc_f eature 
<222> (l)...(467) 
<223> n = A,T,C or G 

<400> 75 

caaanacaat tgttcaaaag atgcaaatga tacactactg ccgcagctca caaacacctc 60 

cgcacactac acgcacctcc tcctgctcct caagtagtgt ggtccatctt gccaccacca 120 

cctgctgtct gcttagaaga acggctttct gccgcaangg agagaaatca taacagacgg 180 

cggcacaagg aggccatctt ttcctcatcg gctattgtcc ccagaagcgt cttctgagga 240 

cctagtrggg ctttctctct gggr.ttgggc carttcantt ctcatgtgtg tactatccta 300 

tcattactgt ataacggtct tcaaaccngt gggcacncag agaacctcac tctgcaataa 360 

caatgaggaa tagccacggt gatctccagc accaaatccc tccatgttnt tccagagctc 420 

ctccagccaa cccaaatagc cgctgctarn gtgtagaaca tccctgn 467 

<210> 76 

<2il> 400 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (400) 
<223> n = A,T,C or G 

<400> 76 

aagctgacag cattcgggcc gagatguccc gctccgtggc cttagctgtg ctcgcgctac 60 

tctctctttc tggcctggag gctatccagc gtactccaaa gattcaggtt tactcacgtc 120 

atccagcaga gaatggaaag tcaaatttcc tgaattgcta tgtgtccggg tttcatccat 180 

ccgacattga agttgactta ccgaagaatg gagagagaat tgaaaaagtg gagcattcag 24 0 

acctgtcttt cagcaaggac tggtctttct atctctcgta ccacactgaa ttcaccccca 300 

ctgaaaaaga tgagratgcc tgccgtgtga accatgtgac tttgccacag cccaagatng 360 

ttnacrggga tcganacatg caagcagcan catgggaggc 4 0o 

<210> 77 

<211> 248 

<212> DNA 

<213> Homo sapien 

<400> 77 

ctggagtgcc ttggtgtttc . aagcccccgc aggaagcaga atgcaccttc tgaggcacc; 60 
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ccagccgccc cggcggggga tgcgaggccc ggagcaccct tgcccggctg tgattgctgc 120 

caggcactgt tcatcccagc ttttctgtcc ctttgctccc cgcaagcgct tctgctgaaa 18 0 

gctcatatct ggagcctgat gtcttaacga ataaaggCcc catgctccac ccgaaaaaaa 240 

aaaaaaaa 24 8 

<210> 78 

<211> 201 

c212> DNA 

<213> Homo sapien 

<400> 78 

actagcccag tgcggtggaa ttccattgcg ctgggcccaa cacaatggct acctttaaca 60 

Ccacccagac cccgccctgc ccgtgcccca cgctgctgct aacgacagta tgatgcttac 120 

tctgctactc ggaaacratc tttatgtaat taatgtatgc tttcttgctt ataaatgcct 180 

gattcaaaaa aaaaaaaaaa a 201 

<210> 79 

<211> 552 

<212> DNA 

<213> Homo sapien 

<220> 

c221> misc_feature 
<222> (1) . . . (552) 
<223> n = A,r,C or G 

<400> 79 

tccttttgtt aggttcttga gacaacccta gacctaaacc gtgtcacaga cttctgaatg 60 

cttaggcagt gccagtaatt tcctcgtaat gattctgtta tcactttcct attctctatt 120 

cctccttcct ctgaagatca atgaagttga aaattgaggt ggacaaatac aaaaaggtag 180 

tgtgacagta taagtatcta agtgcagatg aaagcgtgtt acatatatcc actcaaaatt 240 

atgcaagtta gtaattactc agggttaact aaattacttt aatatgctgc cgaacctact 300 

ctgccccctg gctagaaaaa attataaaca ggac-ttgtt agtttgggaa gccaaattga 360 

taatatccta tgctccaaaa gttgggctat acataaanca tnaagaaata tggaatttta 420 

ctcccaggaa tatggggttc atrtatgaat antacccggg anagaagttt tgantnaaac 480 

cngcctcggt caacacgtta acacgtcctn aatnaacaag gcntgactta tttccaaaaa 540 

aaaaaaaaaa aa 552 

<210> 80 

<211> 476 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (476) 
<223> n = A,T,C or G 

<400> 80 

acagggattt gagatgccaa ggccccagag atcgtctgat ccaaccctct tattttcaga 60 

ggggaaaatg gggcctagaa gttacagagc atctagctgg cgcgctggca cccctggcct 120 

cacacagact cccgagtagc cgggactaca ggcacacagt cactgaagca ggccctgtct ISO 

gcaattcacg tcgccacctc caacttaaac attcttcaca tgcgatgCcc ttagtcacta 24 0 

aggctaaact tccccaccca gaaaaggcaa cttagataaa atcttagagt actttcatac 300 

tcctccaagc cctcttccag cctcacttcg agtcctcctt gggggctgat aggaantntc 360 
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tcttggctct cccaataaaa tcCccatcca tctcatgttt aatctggtac gcntaaaaat 420 
gctgaaaaaa ttaaaatgtt ctggtttcnc ttcaaaaaaa aaaaaaaaaa aaaaaa 476 

<210> 81 

<211> 232 

<212> DNA 

<213> Homo sapien 



<220> 

<221> tnisc_f eature 
<222> (1) . . . (232) 
<223> n = A,T,C or G 

<400> 81 

ttttttcttg tatgccntcn ctgtggngct at-gtcgctg ccaccccgga ggagcccagt 60 

ttc-tccgta tccttctttc ctgggggatc Ctcctggctc Cgcccctcca tccccagcct 120 

ctcaccccca tcttgcactc ttgctagggt tggaggcgct ttcctggcag cccctcagag 180 

actcagtcag cgggaataag tcctaggggt ggggggtgcg gcaagccggc ct 232 

<210> 82 

<211> 383 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc:_f eature 
<222> (1) . . . (333) 
<223> n = A,T,C or G 



<400> 82 

aggcgggagc agaagctaaa gccaaagccc aagaagagtg gcagtgccag cactggtgcc 60 

agtaccagta ccaacaacac gccagtgcca gtgccagcac cagtggtggc ttcagcgctg 120 

gtgccagccc gaccgccact ctcacatttg ggctctccgc tggccttggt ggagctggtg 180 

ccagcaccag tggcagctct ggtgcctgtg gtttctccta caagtgagat tttagatatt 240 

gttaatcctg ccagcctttc tcctcaagcc agggtgcatc ctcagaaacc -actcaacac 300 

agcactctng gcagccacta tcaaccaatt gaagttgaca ccctgcatta aatctatttg 3S0 

ccatttcaaa aaaaaaaaaa aaa 3g3 

<210> 83 

<211> 494 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (494) 
<223> n = A,T,C or G 



<400> 83 

accgaactgg gaccgctggc ttataagcga tcatgtcccc cagtattacc tcaacgagca 60 

gggagatcga gtctatacgc tgaagaaatt tgacccgatg ggacaacaga cctgctcagc 120 

ccatcctgct cggttctccc cagatgacaa atactctcga caccgaatca ccatcaagaa leo 

acgcttcaag gtgctcatga cccagcaacc gcgccctgtc ctctgagggc ccttaaactg 240 

atgtctttcc tgccacctgt tac::cctcgg agactccgta accaaactct tcggactgtg 300 

agccctgatg cctttttgcc agccatactc tttggcnccc agtctctcgt ggcgattgat 360 
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tatgctcgcg tgaggcaatc acggtggcat cacccatnaa gggaacacat ttganctttc 420 
tttcncatat tttaaattac naccagaata nttcagaata aatgaattga aaaactctca 480 
aaaaaaaaaa aaaa 494 

<210> 84 

<211> 380 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (380) 

<223> n = A,T,C or G 

<400> 84 

gctggtagcc tatggcgcgg ccacggangg gctcctgagg cacgggacag tgactcccca 60 

agtatcctgc gccgcgtctt ctaccgtccc tacccgcaga tcttcgggca gattccccag 120 

gaggacacgg acgtggccct cacggagcac agcaactgct cgtcggagcc cggcttctgg 180 

gcacaccccc ctggggccca ggcgggcacc tgcgtccccc agtatgccaa ctggccggcg 24 0 

gtgctgctcc tcgtcatctt cctgctcgcg gccaacatcc tgccggtcac Ctgctcattg 300 

ccatgttcag ttacacattc ggcaaagtac agggcaacag cnatccctac tgggaaggcc 360 

agcgttnccg cctcatccgg 380 

<210> 85- 

<211> 431 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . .'. (481) 
<223> n = A,T,C or G 

<400> 85 

gagctagctc ctccacaacc ttgatgaggt cgtctgcagc ggcctctcgc ttcataccgc 60 

tnccaCcgtc atactgcagg cttgccacca cctcctgcat cttggggcgg ccaatatcca 120 

ggaaactctc aatcaagtca ccgtcnatna aacctgtggc tggtrctgtc ttccgctcgg 180 

tgtgaaagga cctccagaag gagtgctcga tcttccccac acttttgatg actttatcga 240 

gtcgattctg cacgtccagc aggaggttgt accagctctc tgacagtgag gtcaccagcc 300 

ctatcatgcc ntcgaacgcg ccgaagaaca ccgagccttg tgcggggggt gnagtctcac 360 

ccagatrctg cattaccaga nagccgtggc aaaaganatt gacaactcgc ccaggnngaa 420 

aaagaacacc tccrggaagt gccngccgct cctcgtccnt tggtggnngc gcntnccttt 480 

^ 481 

<210> 86 

<211> 472 

<212> DNA 

<213> Homo sapien 

«;220> 

<221> misc_feature 
<222> (1) . . . (472) 
<223> n = A,T,C or G 



<400> 86 
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aacatcttcc tgtacaacgc tgtgcaatac cgatccgatn tcgcctgctg agaattcatt 60 

acccggaaaa gcaacttnaa gcctggacac tggtattaaa attcacaaca tgcaacactt 120 

taaacagtgt gtcaatccgc tcccctactt tgtcatcacc agtctgggaa taagggtacg 180 

ccctaztcac acctgttaaa agggcgccaa gcatttttga ttcaacatct ttttttttga 240 

cacaagcccg aaaaaagcaa aagtaaacag tcntcaattc gttagccaat tcactttctt 300 

cacgggacag agccacttga ctcaaaaagc aaattgcata atattgagct ttgggagcCg 350 

atatntgagc ggaagantag cccctctact tcaccagaca caactcct.tc catattggga 420 

tgctnacrnaa agttatgtct cttacagatg ggatgctttc gtggcaattc tg 472 



<210> 87 

<211> 413 

<212> DNA 

<213> Home sapien 

<220> 

<221> misc_f eature 
<222> (1)...(413) 
<223> n =• A,T,C or G 



<400> 87 

agaaaccagc atctctnaaa acaacccctc ataccttgtg gacctaattt tgtgtgcgtg 60 

tgtgtgcgcg cgcatattac atagacaggc acaccctttt tacttttgts aaagcttatg 120 

cctctt-ggr atctatatct gtgaaagttt taatgatccg ccataatgtc ttggggaccc 180 

ttgtctcctg tgtaaacggt actagagaaa acacctacnt tatgagtcaa r.ccagttngc 240 

tttattcgac atgaaggaaa tttccagatn acaacactna caaactcr.cc cttgactagg 300 

ggggacaaag aaaagcanaa ctgaacatna gaaacaatcn cccggtgaga aaccncataa 360 

acagaaatcg ggtngtatat cgaaananng catcatcnaa acgtttttct ttt 413 



<210> 88 

<211> 448 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1)...(448) 

<223> n = A,T,C or G 



<400> 88 

cgcagcgggt cctcLctatc tagctccagc ctctcgcctg ccccactccc cgcgtcccgc 60 

gtcctagccn accatggccg ggcccctgcg cgccccgctg ctcctgctgg ccatcctggc 120 

cgtggccctg gccgtgagcc ccgcggccgg ccccagtccc ggcaagccgc cgcgcctggt 180 

gggaggccca tggaccccgc gtggaagaag aaggtgtgcg gcgtgcactg gactttgccg 24 0 

tcggcnanta caacaaaccc gcaacnactt ttaccnagcn cgcgctgcag gttgtgccgc 300 

cccaancaaa ttgttactng gggtaantaa ttcttggaag ttgaacctgg gccaaacnng 360 

ttcaccagaa ccnagccaat tngaacaatt ncccctccac aacagcccct tttaaaaagg 420 

gaancantcc tgntcttttc caaacttt 44a 



<210> 89 

<211> 463 

<212> DNA 

<213> Komo sapien 

<220> 

<22l> misc feature 
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<222> (1) . . . (463) 
<223> n = A,T,C or G 



<400> 89 



gaaetttgtg cactggccac tgtgatggaa ccattgggcc 
gcagcgattc tgccaaagtt ggtgttgtaa catgagtatg 
agaggtctag gcctgcatat cagcagacag tttgtccgtg 
ctcagtgaca agttnnttct gatgcgaagt tctnactcca 
tttnatgttn agacttgcct ctntnaaatt gcttttgtnt 
tctaacaaaa tagaannact tctctgcttn gaanatttga 
aattctctcc ccacannaaa acccangccc ttggganaat 
aattcnnana anttcagntn tcacacaaca naacngganc 



aggatgcttt gagtttatca 
taaaatgtca aaaaattagc 
tattttgtag ccttgaagtt 
gtgccttagt cctttgcatc 
tccgcaggta ctatctgcgg 
atatcttaca tctnaaaatn 
ttgaaaaang gntccttcnn 
ccc 



60 
120 
180 
240 
300 
360 
420 
463 



<210> 90 

<211> 400 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (400) 

<223> n = A,T,C or G 

<400> 90 

agggattgaa ggtctnttnt actgtcggac tgttcancca ccaactctac aagctgctgt 60 

cttccactca ctgtctgtaa gcntnttaac ccagactgta tcttcataaa tagaacaaat 120 

tcctcaccag tcacatcttc taggaccttt ttggatccag ttagtataag ctctcccact 180 

Ccctttgtta agaccccatc tggtaaagtc tcaagtcttg cagaaaggaa ttcaattgct 240 

cgttctctaa caatgtcctc tccttgaagt attcggccga acaacccacc tnaagtccct 300 

ttgcgcatcc atctcaaata tacttaatag ggcattggtn caccaggtta aattctgcaa 360 

gagtcacctg tcCgcaaaag ttgcgttagt atatctgcca 400 

<210> 91 

<211> 480 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (480) 
<:223> n = A,T,C or G 

<400> 91 

gagctcggat ccaataatct ttgtctgagg gcagcacaca tatncagtgc catggnaact 60 

ggtctacccc acatgggagc agcatgccgt agntatataa ggtcattccc tgagtcagac 120 

acgcctctrt gactaccgtg tgccagtgct ggtgattctc acacaccccc nnccgctctt 180 

tgtggaaaaa ctggcactcg nccggaacta gcaacacatc acttacaaat tcacccacga 24 0 

gacacttgaa aggtgtaaca aagcgactct tgcattgctt tttgtccctc cggcaccagt 300 

tgtcaacacc aacccgctgg ttcgcctcca tcacatttgt gatctgtagc tccggataca 360 

tctcctgaca gcactgaaga acttcttctt ttgtttcaaa agcaactctt ggtgcctgtt 420 

ngatcaggtt cccatttccc agcccgaatg tccacatggc atatnttact tcccacaaaa 480 



<210> 92 
<211> 477 
<212> DNA 
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<213> Homo sapien 
<220> 

<221> misc_f eature 
<222> (1) . . . (477) 
<223> n = A,T,C or G 



<400> 92 

atacagccca natcccacca cgaagatgcg cttgtcgact gagaacccga tgcggtcact 60 

ggtcccgccg tagccccagc gactctccac ctgctggaag cggttgatgc tgcactcctt 120 

cccacgcagg cagcagcggg gccggtcaat gaactccact cgcggcttgg ggttgacggc 190 

caantgcagg aagaggctga ccacctcgcg gtccaccagg acgcccgact gtgcgggacc 240 

tgcagcgaaa ctcctcgacg gtcatgagcg ggaagcgaat gangcccagg gccttgccca 300 

gaaccttccg cctgttcccc ggcgccacct gcagctgctg ccgctnacac tcggcctcgg 360 

accagcggac aaacggcgtt gaacagccgc acctcacgga tgcccantgt gtcgcgcCcc 420 

aggaacggcn ccagcgtgtc caggtcaatg tcggtgaanc cCccgcgggt aatggcg 477 

<210> 93 

<211> 377 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 

<222> (1) . . . (377) 

«223> n = A,T,C or G 



<400> 93 

gaacggctgg accrtgcctc gcattgcgct gctggcagga ataccctggc aagcagctcc 60 

agtccgagca gccccagacc gctgccgccc gaagccaagc ccgcctccgg ccttcccctc 120 

cgccccaatg cagaaccant agtgggagca ctgtgtttag agctaagagc gaacactgcn 180 

tgattttact tgggaatttc ctctgttata tagcttctcc caatgctaat ttccaaacaa 240 

caacaacaaa ataacatgtt tgcctgttna gttgtataaa agcangtgat tctgtatnta 300 

aagaaaacat tactgtcaca tatactgctc gcaanttctg tatttactgg tnctctggaa 360 



ataaatatat tattaaa 

<210> 94 
<211> 495 
<212> DNA 
<213> Homo sanien 



377 



<220> 

<221> misc_feature 

<222> (1)...(495) 

<223> n = A,T,C or G 



<400> 94 

ccccttgagg ggttagggcc cagttcccag tggaagaaac aggccaggag aantgcgtgc 60 

cgagctgang cagatttccc acagtgaccc cagagccctg ggctatagcc tctgacccct 120 

ccaaggaaag accaccctcc ggggacatgg gctggagggc aggacctaga ggcaccaagg 180 

gaaggcccca ttccggggcC gttccccgag gaggaaggga aggggctctg tgtgcccccc 240 

acgaggaana ggccctgant cctgggatca nacacccctt cacgtgcatc cccacacaaa 300 

cgcaagccca ccaaggtccc cccrcagtcc ctcccctaca ccctgaacgg ncactggccc 360 

acacccaccc agancancca cccgccatgg ggaatgtnct caaggaaccg cngggcaacg 420 

cggnctccng tcccnnaagg gggcagaatc tccaacagan gganngaacc cttgccnana 4S0 
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aaaaaaaana aaaaa 

<210> 95 

<211> 472 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> misc_feature 
<222> (1) . . . (472) 
<223> n = A,T,C or G 



<4O0> 95 

ggttacttgg cttcattgcc accactcagt ggacgtcatt tagaaccatt ttgtctgctc SO 

cctcrggaag ccttgcgcag agcggacttt gtaattgttg gagaacaact gctgaatctt 120 

tagctgtttt gagtcgattc gcaccactgc accacaactc aatatgaaaa ctatctnact 130 

tatttattat cctgcgaaaa geatacaatg aaaactttgr tcatactgta tttaccaagt 240 

atgacgaaaa gcaatagata tatattcttc tattatgttn aattatgatt gccattatta 300 

atcggcaaaa tgcggagcgt atgtcctttt cacagtaata tatgcctttt gtaacttcac 360 

ttggctattt tattgtaaat gaactacaaa attcttaatt taagaaaatg gtangttata 420 

cttanttcan r.aatttcttt ccttgtttac gttaattttg aaaagaatgc at 472 

<210> 96 

<211> 476 

<212> DNA 

<213:> Home saoien 



<220> 

<221> misc_f eacure 

<222> (1) ... (476) 

<223> n = A,T,C or G 



<400> 96 

ctgaagcatt tctccaaacc cntctacttt tgtcattgat acctgtagta agttgacaat 60 

gtggtgaaat ttcaaaatta tatgtaactt ctactagtrc tactttctcc cccaagtctt 120 

ttttaactca cgarttccac acacacaatc cagaacttat tacatagccc ccaagtcttt 180 

attcttcaca gtagatgatg aaagagtccc ccagtgtctt gngcanaatg ttctagncat 240 

agccggatac atacngtggg agttctataa actcacacct cagtgggact naaccaaaat 300 

tgtgttagtc tcaattccta ccacactgag ggagcctccc aaatcactat attcttatct 360 

gcaggtactc ctccagaaaa acngacaggg caggctrgca tgaaaaagtn acacctgcgt 420 

tacaaagtct atcttccCca nangcctgtn aaggaacaat ttaatcttct agcttt 476 

<210> 97 

<211> 479 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eature 
<222> (1) . . . (479) 
<223> n = A,T,C or G 



<400> 97 

actctctcta atgccgatat gatcttgagt ataagaatgc atatgccact agaacggata 60 
aaacaacgcc gcaaacttaa cgttcttatg caaaacggaa cgccaatgaa acacagctta 120 
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caaccgcaaa tcaaaactca caagtgctca tctgttgtag atttagcgta ataagactta 
gattgtgctc cttcggatat gattgtttcc canatcttgg gcaacnttcc ttagtcaaat 
caggccacca gaattctgtt atcggatatn tgagagcatg aaattttcaa naatacactt 
gcgattatna aattaaCcac aaatttcact tacacctgct atcagcagct agaaaaacat 
ntnnttttta natcaaagca ttttgcgttt ggaantgcnn aaatgaaatc tgaatgcggg 
tccnatctta ttttttcccn gacnactant tncttcttta gggnctactc tganccatc 



180 
240 
300 
360 
420 
479 



<210> 98 

<211> 461 

<212> DNA 

<213> Homo sapien 

<400> 98 

agcgacttgt cctccaacaa aaccccttga rcaagtttgt ggcaccgaca atcagaccta 60 

tgctagttcc tgtcatctat tcgctactaa atgcagaccg gaggggacca aaaaggggca 120 

tcaaccccag ctggattatt tcggagcctg caaatctatt cctacttgta cggacttcga 180 

agtgattcag t::tcctctac ggatgagaga ctggctcaag aatatcctca tgcagcttta 24 0 

tgaagccact ccgaacacgc tggttaccta gatgagaaca gagaaacaaa gtcagaaaat 300 

ttacctggag aaaagaggct tcggccgggg accatcccat tgaaccttcc cttaaggact 350 

ttaagaaaaa ctaccacatg ttgtgtatcc tggcgccggc cgtctatgaa ctgaccaccc 420 

ctcggaataa tcctgacgct cctgaacttg ctcctctgcg a 46i 

<210> 99 

<21l> 171 

<212> DNA 

<213> Homo sapien 

<400> 99 

gtggccgcgc gcaggtgttt cctcgcaccg cagggccccc tcccttcccc aggcgtccct 60 

cggcgcccct gcgggcccga ggaggagcgg ctggcgggtg gggggagtgc gacccaccct 12 0 

cggcgagaaa agccttctct agcgatctga gaggcgtgcc tcgggggtac c i7i 

<210> 100 
<211> 269 
<212> DNA 
<213> Homo sapien 

<400> 100 

cggccgcaag tgcaactcca gccggggccg tgcggacgaa gattctgcca gcagttggtc 60 

cgactgcgac gacggcggcg gcgacagtcg caggtgcagc gcgggcgcct ggggtcttgc 120 

aaggctgagc tgacgccgca gaggccgtgt cacgtcccac gaccttgacg ccgtcgggga 180 

cagccggaac agagcccggt gaagcgggag gcctcgggga gcccctcggg aagggcggcc 24 0 

cgagagatac gcaggtgcag gtggccgcc 26 9 

<210> 101 
<211> 405 
<212> DNA 
<213> Homo sapien 

<400> 101 

tttttttttt ttttggaatc tactgcgagc acagcaggtc agcaacaagt ttattttgca 60 

gctagcaagg taacagggta gggcatggtt acatgttcag gtcaacctcc tttgtcgcgg 120 

ttgattggcc cgtctttatg ggggcggggt ggggtagggg aaacgaagca aataacacgg ISO 

agtgggtgca ccccccctgt agaacctggt tacaaagctt ggggcagctc acctggtctg 240 

cgaccgccac tttcttgaca ccaatgttat tagaagtcag gatatctctt agagagtcca 300 
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ctgttctgga gggagattag ggttcctcgc caaatccaac aaaatccact gaaaaagttg 360 
gacgatcagt acgaataccg aggcatattc tcatatcggt ggcca 405 

<210> 102 

<211> 470 

<212> DNA 

<213> Homo sapien 



<400> 102 

tttttctttt tttttttttt ttttttttct ttttttttct tttttttttt tttttttttt 60 

ggcacttaat ccatttttat ttcaaaatgt ctacaaactt aatcccatta tacggtattc 120 

tcaaaatcta aattatccaa atcagccaaa cccttaccaa ataataccca aaaatcaaaa 180 

atatacttct ttcagcaaac ttgttacaca aactaaaaaa acatatacgg ctggtgtttt 240 

caaagcacaa ttatcttaac actgcaaaca ttttaaggaa ctaaaataaa aaaaaacact 300 

ccgcaaaggt taaagggaac aacaaattct tttacaacac cattataaaa atcatatctc 360 

aaatcttagg ggaatatata cttcacacgg gaccttaacc tccactcact ttgtttattt 420 

ttttaaacca ttgtttgggc ccaacacaat ggaatccccc ccggactagt 470 

<210> 103 
<211> 581 
<212> DNA 
<213> Homo sapien 

<400> 103 

tttttttttt ttttttttga cccccctctt ataaaaaaca agttaccatt ttattttact 60 

tacacatatt tattttataa ttggtattag atattcaaaa ggcagctttt aaaatcaaac 120 

taaatggaaa ctgccttaga tacataattc ttaggaatta gcttaaaatc tgcctaaagt 180 

gaaaatcttc tctagctctt ttgactgtaa attrttgact cttgtaaaac atocaaattc 240 

atttttcttg tctttaaaat tatctaatct ttccatcttt tccctattcc aagtcaattt 300 

gcttctctag cctcatttcc tagcccttat ctactattag taagtggctt ttttcctaaa 360 

agggaaaaca ggaagagaaa tggcacacaa aacaaacatc ctatattcat atttctacct 420 

acgttaataa aatagcattt tgtgaagcca gctcaaaaga aggcttagat ccctttatgt 480 

ccattttagt cactaaacga catcaaagtg ccagaatgca aaaggtttgt gaacatttat 540 

tcaaaagcta atataagata tttcacatac tcatctttct g 581 



<210> 104 
<:211> 578 
<212> DNA 
<213> Homo sapien 



<400> 104 

tttttttttt tttttttttt tttttctctt cttttttttt gaaatgagga tcgagttttt 60 

cactctctag atagggcatg aagaaaactc atctttccag ctttaaaata acaatcaaat 120 

ctcttatgct atatcatatt ttaagttaaa ctaatgagtc actggcttat cttctcctga 180 

aggaaatctg ttcattcttc tcattcatat agttatatca agtactacct tgcatattga 24 0 

gaggtttttc ttctctattt acacatatat ttccatgtga atttgtatca aacctttatt 300 

ttcatgcaaa ctagaaaata atgtttcttt tgcataagag aagagaacaa tatagcatta 360 

caaaactgct caaattgttt gttaagttat ccattataat tagttggcag gagctaatac 420 

aaatcacatt tacgacagca ataataaaac tgaagtacca gttaaatatc caaaataatt 480 

aaagcaacat ttttagcctg ggtataatta gctaattcac tttacaagca tttattagaa 540 

tgaattcaca tgrtattatt cctagcccaa cacaatgg 573 

<210> 105 
<211> 538 
<212> DNA 
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<213> Homo sapien 
<400> 105 

tttttttttt tctttcagta ataatcagaa caacatttat tttcacattt aaaattcata 60 

gaaaagtgcc ttacatctaa taaaagtttg cctctcaaag tgatcagagg aactagatat 120 

gtctcgaaca ccaacactaa tctgaggaaa acacaccaaa atacattaag taaattattt 180 

aagatcatag agcttgcaag cgaaaagata aaacttgacc tcagaaactc tgagcattaa 24 0 

aaacccacta ttagcaaata aattactatg gacctcttgc tttaactttg tgatgaacat 300 

ggggcgtcac tggtaaacca acacattctg aaggatacat tacttagtga tagattctta 360 

tgcactttgc taatacgtgg acatgagttg acaagtttct ccttcttcaa tcttttaagg 420 

ggcgagaaat gaggaagaaa agaaaaggat tacgcatact gctctttcta tggaaggatt 480 

agatatgttt cctttgccaa tattaaaaaa ataataatgt ttactactag tgaaaccc 538 

<210> 106 
<211> 473 
<212> DNA 
<213> Homo sapien 

<400> 106 

tttttttttt ttttttagtc aagtttccat ttttattata attaaagtct tggtcatttc 60 

atttattagc tctgcaactt acatatttaa attaaagaaa cgttttagac aactgtacaa 120 

tttataaatg taaggtgcca ttattgagta atatattcct ccaagagtgg atgtgtccct 180 

tctcccacca actaatgaac agcaacatta gtttaatttt attagtagat atacactgct 240 

gcaaacgcta attctcttct ccatccccat gtgatattgt gcatatgtgt gagttggtag 300 

aatgcatcac aatctacaat caacagcaag atgaagctag gctgggcttt cggcgaaaat 360 

agactgtgtc tgtctgaatc aaatgatctg acctatcctc ggtggcaaga actcttcgaa 420 

ccgcttcctc aaaggcgccg ccacatttgt ■ ggctctttgc acttgtttca aaa 473 

<2io> 107 
<2ll> 1621 
<212> DNA 
<213> Homo sapien 

<400> 107 

cgccatggca ctgcagggca tctcggtcat ggagctgtcc ggcctggccc cgggcccgtt 60 

ctgtgctatg gtcctggctg acttcggggc gcgtgtggta cgcgtggacc ggcccggctc 120 

ccgctacgac gtgagccgct tgggccgggg caagcgctcg ctagtgctgg acctgaagca ISO 

gccgcgggga gccgccgtgc tgcggcgtct gtgcaagcgg tcggatgtgc tgctggagcc 240 

cttccgccgc ggtgtcatgg agaaactcca gctgggccca gagattctgc agcgggaaaa 300 

tccaaggctt atttatgcca ggctgagtgg atttggccag tcaggaagct tctgccggtt 360 

agctggccac gatatcaact atttggcttt gtcaggtgtt ctctcaaaaa ttggcagaag 420 

tggtgagaat ccgtatgccc cgctgaatct cctggctgac tttgctggtg gtggccttat 480 

gtgtgcactg ggcattataa tggctctttt tgaccgcaca cgcactgaca agggtcaggt 540 

cattgatgca aatatggtgg aaggaacagc atatttaagt tcttttctgt ggaaaactca 600 

gaaatcgagt ccgtgggaag cacctcgagg acagaacacg tcggatggcg gagcaccttt 660 

ctatacgact tacaggacag cagatgggga attcatggct gttggagcaa tagaacccca 720 

gttctacgag ctgctgatca aaggacttgg actaaagtct gatgaacttc ccaatcagat 780 

gagcatggat gattggccag aaatgaagaa gaagtttgca gatgtatttg caaagaagac 840 

gaaggcagag tggtgtcaaa tctttgacgg cacagatgcc tgtgtgactc cggttctgac 900 

ttttgaggag gttgttcatc acgatcacaa caaggaacgg ggctcgttta tcaccagtga 960 

ggagcaggac gtgagccccc gccctgcacc tctgctgtta aacaccccag ccatcccttc 1020 

tttcaaaagg gatcctttca taggagaaca cactgaggag atacttgaag aatttggatt 1080 

cagccgcgaa gagacttatc agcttaactc agataaaatc attgaaagta ataaggtaaa 1140 

agctagtctc taacttccag gcccacggcc caagtgaatt tgaatactgc atttacagtg 1200 

tagagtaaca cataacattg tatgcatgga aacatggagg aacagtatta cagtgtccta 1260 
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ccactctaat caagaaaaga attacagact ctgattctac agcgatgact gaattctaaa 1320 

aatggctatc actagggctr ttgacttata aaactttggg Cacttatact aaatcatggt 1380 

agttattctg ccttccagtt tgcctgatac atttgtcgat atcaagattc ttgacttata 1440 

Ctrtgaacgg gttctagtga aaaaggaatg atatattctt gaagacatcg atatacattt 1500 

atttacactc ttgactctac aatgtagaaa atgaggaaat gccacaaatt gtatggtgat 1560 

aaaagtcacg tgaaacaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1G20 
a 



<210> 108 

<211> 382 

<212> PRT 

<213> Homo sapien 

<400> 108 

Met Ala Leu Gin Gly lie Ser Val Met Glu Leu Ser Gly Leu Ala Pro 

1 5 10 15 

Gly Pro Phe Cys Ala Met Val Leu Ala Asp Phe Gly Ala Arg Val Val 

20 25 30 

Arg Val Asp Arg Pro Gly Ser Arg Tyr Asp Val Ser Arg Leu Gly Arg 

35 40 45 

Gly Lys Arg Ser Leu Val Leu Asp Leu Lys Gin Pro Arg Gly Ala Ala 

50 55 60 

Val Leu Arg Arg Leu Cys hys Arg Ser Asp Val Leu Leu Glu Pro Phe 
65 70 75 80 

Arg Arg Gly Val Met Glu Lys Leu Gin Leu Gly Pro Glu He Leu Gin 

85 90 95 

Arg Glu Asn Pre Arg Leu He Tyr Ala Arg Leu Ser Gly Phe Gly Gin 

100 105 110 

Ser Gly Ser Phe Cys Arg Leu Ala Gly His Asp He Asn Tyr Leu Ala 

115 120 125 

Leu Ser Gly Val Leu Ser Lys He Gly Arg Ser Gly Glu Asn Pro Tyr 

130 135 140 

Ala Pro Leu Asn Leu Leu Ala Asp Phe Ala Gly Gly Gly Leu Met Cys 
145 150 155 ISO 

Ala Leu Gly He He Met Ala Leu Phe Asp Arg Thr Arg Thr Asp Lys 

165 170 175 

Gly Gin Val He Asp Ala Asn Met Val Glu Gly Thr Ala Tyr Leu Ser 

180 185 190 

Ser Phe Leu Trp Lys Thr Gin Lys Ser Ser Leu Trp Glu Ala Pro Arg 

195 200 205 

Gly Gin Asn Met Leu Asp Gly Gly Ala Pro Phe Tyr Thr Thr Tyr Arg 

210 215 220 

Thr Ala Asp Gly Glu Phe Met Ala Val Gly Ala He Glu Pro Gin Phe 
225 230 235 240 

Tyr Glu Leu Leu He Lys Gly Leu Gly Leu Lys Ser Asp Glu Leu Pro 

245 250 255 

Asn Gin Met Ser Met Asp Asp Trp Pro Glu Met Lys Lys Lys Phe Ala 

260 265 270 

Asp Val Phe Ala Lys Lys Thr Lys Ala Glu Trp Cys Gin He Phe Asp 

275 280 285 

Gly Thr Asp Ala Cys Val Thr Pro Val Leu Thr Phe Glu Glu Val Val 

290 295 300 

iris . His Asp His Asn Lys Glu Arg Gly Ser Phe He Thr Ser Glu Glu 
305 310 315 320 

Gin Asp Val Ser Pro Arg Pro Ala Pro Leu Leu Leu Asn Thr Pro Ala 



1621 
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325 330 335 

He Pro Ser Phe Lys Arg Asp Pro Phe lie Gly Glu Kis Thr Glu Glu 

340 345 350 

He Leu Glu Giu Phe Gly Phe Ser Arg Glu Glu He Tyr Gin Leu Asn 

355 360 365 

Ser Asp Lys He He Glu Ser Asn Lys Val Lys Ala Ser Leu 
370 , 375 380 

<210> 109 

<211> 1524 

<212> DNA 

<213> Komo sapien 

<400> 109 

ggcacgaggc tgcgccaggg cccgagcgga ggcgggggca gcctcgccag cgggggcccc 60 

gggcctggcc atgcctcact gagccagcgc ctgcgcctct accccgccga cagctggaac 120 

cagcgcgacc tagcggccct cacctgcttc ctcctgggcg tgggctgocg gctgaccccg 180 

ggtttgtacc acctgggccg cactgtcctc tgcatcgact tcatggtttt cacggcgcgg 24 0 

ctgccccaca tcttcacggt caacaaacag ctggggccca agatcgtcac cgtgagcaag 300 

atgatgaagg acgcgtccct cttccccttc ctcctcggcg tgtggctggc agcctacggc 360 

gcggccacgg aggggctcct gaggccacgg gacagtgact tcccaagcat cctgcgccgc 420 

gtcucccacc gcccccacct gcagatcttc gggcagattc cccaggagga catggacgtg 430 

gccctcatgg agcacagcaa ccgctcgtcg gagcccggct tccgggcaca ccctcctggg 540 

gcccaggcgg gcacctgcgt ctcccagtat gccaaccggc cggtggtgct gctcctcgtc 600 

atctr.cccgc ccgcggccaa catcctgctg gtcaacttgc tcattgccat gttcagttac 660 

acattcggca aagtacaggg caacagcgac cuctaccgga aggcgcagcg ttaccgcctc 720 

acccgggaat tccactctcg gcccgcgctg gccccgccct ttatcgtcat ct.cccacttg 780 

cgcctcccgc tcaggcaact gcgcaggcga ccccggagcc cccagccgtc ctccccggcc 840 

ctcgagcatt tccgggctta cctctctaag gaagccgagc ggaagctgct aac:gtgggaa 900 

tcggrgcata aggagaactc tctgctggca cgcgctaggg acaagcggga gagcgactcc 960 

gagcgtccga agcgcacgtc ccagaaggtg gacttggcac tgaaacagct gggacacatc' 1020 

cgcgagtacg aacagcgcct gaaagtgctg gagcgggagg tccagcagtg tagccgcgtc 1080 

ctggggtggg tggccgaggc cctgagccgc tctgccctgc tgcccccagg tgggccgcca 114 0 

ccccccgacc tgcctgggtc caaagactga gccccgctgg cggacttcaa ggagaagccc 1200 

ccacagggga ttttgctcct agagcaaggc tcatctgggc ctcggccccc gcacccggtg 1260 

gcctcgtcct tgaggtgagc cccatgtcca tctgggccac tgtcaggacc accttcggga 1320 

gtgtcaccct tacaaaccac agcatgcccg gctcctccca gaaccagtcc cagcctggga 1380 

ggatcaaggc ctggatcccg ggccgttatc catctggagg ctgcagggtc ctcggggtaa 144 0 

cagggaccac agacccccca ccactcacag attcctcaca ctggggaaat aaagccattt 1500 

cagaggaaaa aaaaaaaaaa aaaa 1524 

<210> 110 
<211> 3410 
<212> DNA 
<213> Homo sapien 

<400> 110 

gggaaccagc ctgcacgcgc tggctccggg cgacagccgc gcgcctcggc caggatctga 60 

gtgatgagac gtgtccccac tgaggcgccc cacagcagca ggtgctgagc atgggctgag 120 

aagctggacc ggcaccaaag ggctggcaga aatgggcgcc tggctgattc ctaggcagtt lao 

ggcggcagca aggaggagag gccgcagctt ctggagcaga gccgagacga agcagctctg 240 

gagcgcctga acggccccct gagccctacc cgcctggccc accatggtcc agaggctgtg 300 

ggtgagccgc ctgccgcggc accggaaagc ccagctcttg ctggtcaacc tgctaacctt 360 

tggcctggag gcgcgtctgg ccgcaggcat cacctaCgrg ccgcctctgc tcctggaagt 420 

gggggcagag gagaagctca tgaccacggt gccgggcact ggtccagtgc tgggcctggt 490 
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c-gtgtcccg ctcctaggct cagccagtga ccactggcgt ggacgctatg gccgccgccg 54 0 

gccccccatc tgggcaccgt cctcgggcat cccgctgagc ctctttccca ccccaagggc 600 

cggctggcta gcagggcCgc tgtgcccgga tcccaggccc ctggagctgg cactgctcat 660 

cctgggcgtg gggctgctgg actcctgtgg ccaggtgtgc ttcactccac tggaggccct 720 

gctccctgac ctcttccggg acccggacca ctgtcgccag gcctactctg tccacgcctt 780 

catgatcagt cttgggggct gcctgggcta cctcctgcct gccattgact gggacaccag 84 0 

cgccctggcc ccctacctgg gcacccagga ggagtgccrc tttggcctgc tcaccctcat 900 

ctccctcacc cgcgtagcag ccacactgct ggtggctgag gaggcagcgc tgggccccac 960 

cgagccagca gaagggccgt cggccccctc cctgtcgccc cactgctgtc cacgccgggc 1020 

ccgcttggct ttccggaacc tgggcgccct gcttccccgg ctgcaccagc tgcgctgccg 1030 

cacgccccgc accctgcgcc ggctcttcgt ggctgagctg tgcagctgga tggcactcat 1140 

gacct!:cacg ctgttttaca cggatttcgr. gggcgagggg ctgtaccagg gcgtgcccag 1200 

agctgagccg ggcaccgagg cccggagaca ccacgatgaa ggcgtccgga tgggcagcct 1260 

ggggctgttc ctgcagtgcg ccatctccct ggtcttctcc ccggccatgg accggctggt 1320 

gcagcgattc ggcactcgag cagtctatct ggccagtgtg gcagctttcc ctgtggctgc 1380 

cggcgccaca tgcctgtccc acagcgtggc cgtggtgaca gcttcagccg ccctcaccgg 144 0 

gttcaccccc tcagccctgc agatcctgcc ctacacactg gcctccctct accaccggga 1500 

gaagcaggcg ctcctgccca aataccgagg ggacactgga ggtgctagca gtgaggacag 1560 

cctgatgacc agcttcctgc caggccccaa gcctggagct cccctcccta atggacacgt 1620 

gggtgctgga ggcagtggcc tgctcccacc tccacccgcg ctctgcgggg cctctgcctg 1680 

tgar.gtctcc gtacgtgcgg cggcgggtga gcccaccgag gccagggtgg ttccgggccg 1740 

gggcatctgc ctggacctcg ccatcctgga tagtgccctc ccgccgtccc aggtggcccc 1800 

acccctgttc atgggctcca tcgtccagct cagocagtct gtcactgcct atatggcgr.c 1860 

tgccgcaggc ccgggtctgg tcgccattta ctttgctaca caggtagtat ttgacaagag 1920 

cgacctggcc aaatactcag cgtagaaaac ttccagcaca ttggggtgga gggcctgcct 1980 

cactgggccc cagctccccg ctcctgttag ccccatgggg ctgccgggct ggccgccagc 2040 

ttctgttgct gccaaagtaa tgtggctccc tgctgccar.c ctgtgctgct gaggcgcgta 2100 

gccgcacagc tgggggctgg ggcgcccctc tcccctctcc ccagtctcca gggctgcccg 2160 

actggaggcc tcccaagggg gtttcagtct ggacttatac agggaggcca gaagggcccc 2220 

acgcactgga atgcggggac tctgcaggtg gattacccag gcccagggtt aacagctagc 2280 

ctcctagttg agacacacct agagaagggr. ctttgggagc cgaaraaact cagtcacctg 2340 

gttccccatc tccaagcccc ttaacctgca gcttcgttta atgtagctct tgcatgggag 2400 

tttctaggat gaaacactcc tccatgggat ttgaacatat gacttatttg taggggaaga 2460 

gtcctgaggg gcaacacaca agaaccaggc cccctcagcc cacagcactg tctttttgct 2520 

gacccacccc cctcttacct cctaccagga tgtggcctgt tggtccttct gtcgccatca 2580 

cagagacaca ggcatttaaa tatccaactt actcatctaa caaagtagaa gggaatccat 2640 

tgctagcttt tctgtgttgg tgtctaatat tcgggtaggg tgggggatcc ccaacaatca 2700 

ggtcccccga gacagctggc cattgggctg atcattgcca gaatcttctt ctcctggggt 2760 

ctggcccccc aaaatgccta acccaggacc tcggaaattc tactcatccc aaatgataat 2820 

tccaaatgct gtcacccaag gttagggtgt tgaaggaagg tagagggtgg ggcttcaggt 2880 

ctcaacggct tccctaacca cccctcttct cttggcccag cctggttccc cccacttcca 2940 

ctcccctcta ctctctccag gaccgggctg atgaaggcac tgcccaaaac tCcccctacc 3000 

cccaactttc ccctaccccc aactttcccc accagctcca caaccctgtc tggagctact 3060 

gcaggaccag aagcacaaag tgcggtttcc caagcctttg tccatctcag cccccagagc 3120 

atatctgtgc ttggggaatc tcacacagaa actcaggagc accccctgcc tgagctaagg 3180 

gaggtcttat ctctcagggg gggtttaagc gccgtttgca ataatgtcgt cttatttatt 324 0 

tagcggggtg aatatttcat actgtaagtg agcaatcaga gtataatgtt tatggtgaca 3300 

aaattaaagg ctcccrtaca tgcttaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3360 

aaaaaaaara aaaaaaaaaa aaaaaaaaaa aaaaaaataa aaaaaaaaaa 3410 

<210> 111 

<211> 1289 

<212> DNA 

<213> Homo sapien 
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<400> 111 

agccaggcgt ccctccgcct gcccactcag tggcaacacc cgggagctgt tttgtccttt 60 

gtggagcccc agcagttccc tctttcagaa ctcactgcca agagccctga acaggagcca 120 

ccatgcagcg cttcagcttc attaagacca tgatgatcct cttcaatttg ctcatctctc 180 

tgtgtggtgc agccctgctg gcagtgggca tctgggtgtc aatcgatggg gcatcctctc 240 

tgaagatcct cgggccactg tcgtccagtg ccatgcagcc tgtcaacgtg ggctacttcc 300 

ccaccgcagc cggcgtcgtg gccttcgctc tcggtttcct gggctgctac ggcgctaaga 350 

ctgagagcaa gcgtgccctc gtgacgttcc tcctcatcct cctcctcarc ttcatcgctg 420 

aggttgcagc tgctgtggtc gccttggtgc acaccacaat ggccgagcac ttcctgacgt 480 

cgctggtagt gcccgccatc aagaaagatt atggttccca ggaagacttc actcaagtgt 540 

ggaacaccac cacgaaaggg ctcaagtgct gcggcctcac caactatacg gatttcgagg 600 

actcacccta cttcaaagag aacagcgccc ttcccccatc ccgttgcaat gacaacgtca 660 

ccaacacagc caatgaaacc tgcaccaagc aaaaggctca cgaccaaaaa gtagagggtc 720 

gcttcaacca gcttttgtat gacatccgaa ctaacgcagt caccgtgggt ggtgtggcag 780 

ctggaattgg gggcctcgag ctggctgcca tgatcgtgtc cacgtacctg tactgcaatc 840 

tacaacaagt ccacttctgc ctctgccact actgctgcca catgggaact gtgaagaggc 900 

accctggcaa gcagcagtga ttgggggagg ggacaggatc taacaatgtc actcgggcca 960 

gaatggacct gccctttctg ctccagactt ggggctagat agggaccact ccttttagcg 1020 

acgcctgacc ttccttccat cggcgggtgg atgggtgggg ggcattccag agcccctaag 1080 

gtagccagtc ctgttgccca ttcccccagt ccattaaacc cttgatatgc cccctaggcc 1140 

tagcggtgat cccagtgccc taccggggga tgagagaaag gcatcttata gcctgggcat 1200 

aagcgaaatc agcagagccc ctgggtggat gtgtagaagg cacttcaaaa tgcataaacc 1260 

tgttacaatg ttaaaaaaaa aaaaaaaaa 1289 

<210> 112 
<211> 315 
<:212> PRT 
<213> Homo sapien 





<400> 


112 
























Met 


Val Phe 


Thr 


Val 


Arg 


Leu 


Leu 


His 


He 


Phe 


Thr 


Val 


Asn Lys 


Gin 


1 






5 










10 








15 




Leu 


Gly Pro 


Lys 


He 


Val 


He 


Val 


Ser 


Lys 


Met 


Met 


Lys 


Asp Val 


Phe 






20 










25 










30 




Phe 


Phe Leu 


Phe 


Phe 


Leu 


Gly Val 


Trp 


Leu 


Val 


Ala 


Tyr Gly Val 


Ala 




35 










40 










45 






Thr 


Glu Gly Leu 


Leu 


Arg 


Pro 


Arg Asp 


Ser 


Asp 


Phe 


Pro 


Ser He 


Leu 




50 








55 










60 








Arg Arg Val 


Phe 


Tyr 


Arg 


Pro 


Tyr 


Leu 


Gin 


He 


Phe 


Gly Gin He 


Pro 


65 








70 










75 








80 


Gin 


Glu Asp Met 


Asp 


Val 


Ala 


Leu 


Met 


Glu 


His 


Ser 


Asn 


Cys Ser 


Ser 








85 










90 








95 




Glu 


Pro Gly 


Phe 


Trp 


Ala 


His 


Pro 


Pro 


Gly Ala 


Gin 


Ala 


Gly Thr 


Cys 






100 










105 










110 


Val 


Ser Gin 


Tyr 


Ala 


Asn 


Trp 


Leu 


Val 


Val 


Leu 


Leu 


Leu 


Val He 


Phe 




115 










120 










125 






Leu 


Leu Val 


Ala 


Asn 


He 


Leu 


Leu 


Val 


Asn 


Leu 


Leu 


He 


Ala Met 


Phe 




130 








135 










140 








Ser 


Tyr Thr 


Phe 


Gly 


Lys 


Val 


Gin 


Gly 


Asn 


Ser 


Asp 


Leu 


Tyr Trp 


Lys 


145 








150 










155 






160 


Ala 


Gin Arg 


Tyr 


Arg 


Leu 


He 


Arg 


Glu 


Phe 


His 


Ser 


Arg 


Pro Ala 


Leu 








165 










170 








175 




Ala 


Pro Pro 


Phe 


He 


Val 


He 


Ser 


His 


Leu 


Arg 


Leu 


Leu 


Leu Arg 


Gin 






180 










185 










190 




Leu 


Cys Arg 


Arg 


Pro 


Arg 


Ser 


Pro 


Gin 


Pro 


Ser 


Ser 


Pro 


Ala Leu 


Glu 
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195 










200 






205 






His 


Phe 


Arg 


Val 


Tyr 


Leu 


Ser 


Lys Glu Ala 


Glu 


Arg 


Lys 


Leu 


Leu Thr 




210 










215 






220 








Trp 


Glu 


Ser 


Val 


His 


Lys 


Glu 


Asn Phe Leu 


Leu 


Ala 


Arg 


Ala 


"xg Asp 


225 










230 






235 








^4 0 


Lys 


Arg 


Glu 


Ser 


Asp 


Ser 


Glu 


Arg Leu Lys 


Arg 


Thr 


Ser 


Gin 


Lys Val 










245 






250 










255 


Asp 


Leu 


Ala 


Leu 


Lys 


Gin 


Leu 


Gly His lie 


Arg Glu 


Tyr 


Glu 


Gin Arg 








250 








265 








270 


Leu 


Lys 


Val 


Leu 


Glu 


Arg 


Glu 


Val Gin Gin 


Cys 


Ser Arg Val 


Leu Gly 






275 










280 






285 




Trp 


Val 


Ala 


Glu 


Ala 


Leu 


Ser 


Arg Ser Ala 


Leu 


Leu 


Pro 


Pro 


Gly Gly 




290 










295 






300 






Pro 


Pro 


Pro 


Pro 


Asp 


Leu 


Pro 


Gly Ssr Lys 


Asp 










305 










310 






315 











<210> 113 

<211> 553 

<212> PRT 

c213> Homo sapien 



<400> 113 

Met Val Gin Arg Leu Trp Val Ser Arg Leu Leu Arg His Arg Lys Ala 

15 10 15 

Gin Leu Leu Leu Val Asn Leu Leu Thr Phe Gly Leu Glu Val Cys Leu 

20 25 30 

Ala Ala Gly He Thr Tyr Val Pro Pro Leu Leu Leu Glu Val Gly Val 

35 40 45 

Glu Glu Lys Phe Met Thr Met Val Leu Gly He Gly Pro Val Leu Gly 

50 55 60 

Leu Val Cys Val Pro LeU Leu Gly Ser Ala Ser Asp His Trp Arg Gly 
65 70 75 80 

Arg Tyr Gly Arg Arg Arg Pro Phe He Trp Ala Leu Ser Leu Gly He 

85 90 95 

Leu Leu Ser Leu Phe Leu He Pro Arg Ala Gly Trp Leu Ala Gly Leu 

100 105 110 

Leu Cys Pro Asp Pro Arg Pro Leu Glu Leu Ala Leu Leu He Leu Gly 

115 120 125 

Val Gly Leu Leu Asp Phe Cys Gly Gin Val Cys Phe Thr Pro Leu Glu 

130 135 140 

Ala Leu Leu Ser Asp Leu Phe Arg Asp Pro Asp His Cys Arg Gin Ala 
145 150 155 160 

Tyr Ser Val Tyr Ala Phe Met He Ser Leu Gly Gly Cys Leu Gly Tyr 

165 170 175 

Leu Leu Pro Ala He Asp Trp Asp Thr Ser Ala Leu Ala Pro Tyr Leu 

180 185 190 

Gly Thr Gin Glu Glu Cys Leu Phe Gly Leu Leu Thr Leu He Phe Leu 

195 200 205 

Thr Cys Val Ala Ala Thr Leu Leu Val Ala Glu Glu Ala Ala Leu Gly 

210 215 220 

Pro Thr Glu Pro Ala Glu Gly Leu Ser Ala Pro Ser Leu Ser Pro His 
225 230 235 240 

Cys Cys Pro Cys Arg Ala Arg Leu Ala Phe Arg Asn Leu Gly Ala Leu 

245 250 255 

Leu Pro Arg Leu His Gin Leu Cys Cys Arg Met Pro Arg Thr Leu Arg 
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260 265 270 

Arg Leu Phe Val Ala Glu Leu Cys Ser Trp Met Ala Leu Met Thr Phe 

275 280 285 

Thr Leu Phe Tyr Thr Asp Phe Val Gly Glu Gly Leu Tyr Gin Gly Val 

290 295 300 

Pro Arg Ala Glu Pro Gly Thr Glu Ala Arg Arg His Tyr Asp Glu Gly 
305 310 315 ' 320 

Val Arc Met Gly Ser Leu Gly Leu Phe Leu Gin Cys Ala He Ser Leu 

325 330 335 

Val Phe Ser Leu Val Met Asp Arg Leu Val Gin Arg Phe Gly Thr Arg 

340 345 350 

Ala Val Tyr Leu Ala Ser Val Ala Ala Phe Pro Val Ala Ala Gly Ala 

355 360 365 

Thr Cys Leu Ser His Ser Val Ala Val Val Thr Ala Ser Ala Ala Leu 

370 375 380 

Thr Gly Phe Thr Phe Ser Ala Leu Gin He Leu Pro Tyr Thr Leu Ala 
385 390 395 400 

Ser Leu Tyr His Arg Glu Lys Gin Val Phe Leu Pro Lys Tyr Arg Gly 

405 410 415 

Asp Thr Gly Gly Ala Ser Ser Glu Asp Ser Leu Met Thr Ser Phe Leu 

420 425 430 

Pro Gly Pro Lys Pro Gly Ala Pro Phe Pro Asn Gly His Val Gly Ala 

435 440 445 

Gly Gly Ser Gly Leu Leu Pro Pro Pro Pro Ala Leu Cys Gly Ala Ser 

450 455 460 

Ala Cys Asp Val Ser Val Arg Val Val Val Gly Glu Pro Thr Glu Ala 
465 470 175 480 

Arg Val Vai Pro Gly Arg Gly He Cys Leu Asp Leu Ala He Leu Asp 

485 490 495 

Ser Ala Phe Leu Leu Ser Gin Val Ala Pro Ser Leu Phe Met Gly Ser 

500 505 510 

He Val Gin Leu Ser Gin Ser Val Thr Ala Tyr Met Val Ser Ala Ala 

515 520 525 

Gly Leu Gly Leu Val Ala He Tyr Phe Ala Thr Gin Val Val Phe Asp 

530 535 540 

Lys Ser Asp Leu Ala Lys Tyr Ser Ala 
545 550 

<210> 114 

<211> 241 

<212> PRT 

<213> Homo sapien 

<400> 114 

Met Gin Cys Phe Ser Phe He Lys Thr Met Met He Leu Phe Asn Leu 

^5 10 IS 

Leu He Phe Leu Cys Gly Ala Ala Leu Leu Ala Val Gly He Trp Val 

20 25 30 

Ser He Asp Gly Ala Ser Phe Leu Lys He Phe Gly Pro Leu Ser Ser 

35 40 45 

Ser Ala Met Gin Phe Val Asn Val Gly Tyr Phe Leu He Ala Ala Gly 

50 55 60 

Val Val Val Phe Ala Leu Gly Phe Leu Gly Cys Tyr Gly Ala Lys Thr 
^5 70 75 80 

Glu Ser Lys Cys Ala Leu Val Thr Phe Phe Phe He Leu Leu Leu He 
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Phe He Ala Glu 
100 

Met Ala Glu His 
115 

Asp Tyr Gly Ser 
130 

Lys Gly Leu Lys 
145 

Ser Pro Tyr Phs 

Asp Asn Val Thr 
180 

Kis Asp Gin Lys 
195 

Arg Thr Asn Ala 
210 

Leu Glu Leu Ala 

225 

Gin 



85 

Val Ala Ala Ala 

Phe Leu Thr Leu 
120 

Gin Glu Asp Phe 
135 

Cys Cys Gly Phe 
150 

Lys Glu Asn Ser 
165 

Asn Thr Ala Asn 

Val Glu Gly Cys 
200 

Val Thr Val Gly 
215 

Ala Met He Val 
230 



90 

Val Val Ala Leu 
105 

Leu Val Val Pro 

Thr Gin Val Trp 
140 

Thr Asn Tyr Thr 
155 

Ala Phe Pro Pro 
170 

Glu Thr Cys Thr 
185 

Phe Asn Gin Leu 

Gly Val Ala Ala 
220 

Ser Met Tyr Leu 
235 



95 

Val Tyr Thr Thr 
110 

Ala He Lys Lys 
125 

Asn Thr Thr Met 

Asp Phe Glu Asp 
160 

Phe Cys Cys Asn 
175 

Lys Gin Lys Ala 
190 

Leu Tyr Asp He 
205 

Gly He Gly Gly 

Tyr Cys Asn Leu 
240 



<210> 115 
<211> 366 
<212> DNA 
<213> Homo sapien 

<400> 115 

gctctttctc tcccctcctc cgaatttaat tctttcaact tgcaatttgc aaggattaca 60 

catttcactg tgatgtatat tgtgttgcaa aaaaaaaaaa gtgtctttgt ttaaaattac 120 

ttggtttgtg aatccatctt gctttttccc cattggaact agtcattaac ccatctctga 180 

actggtagaa aaacatctga agagctagtc tatcagcatc tgacaggtga attggatggt 240 

tctcagaacc atttcaccca gacagcctgt ttctatcctg tttaataaat tagtttgggt 300 

tctctacatg cataacaaac cctgctccaa tctgtcacat aaaagtctgt gacttgaagt 360 

ttagcc 3ge 

<210> 116 
<211> 282 
<212> DNA 
<213> Homo sapien 

<220> 

<221> inisc_f eature 
<222> (1) . . . (282) 
<223> n = A,T,C or G 

<400> 116 

acaaagatga accatttcct atattatagc aaaattaaaa tctacccgta ttctaatatt 60 

gagaaatgag atnaaacaca atnttataaa gtctacttag agaagatcaa gtgacctcaa 120 

agactttact atttccatat tttaagacac atgatttatc ctattttagt aacctggttc 180 

atacgttaaa caaaggataa tgtgaacagc agagaggatt tgttggcaga aaatctatgt 24 0 

tcaatctnga actatctana tcacagacat ttctattccc tt 282 



<210> 117 
<211> 305 
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<212> DNA 

<213> Homo sapien 

<220> 

<221> tnisc_f eature 
<222> (1) . . . (305) 
<223> n = A,T,C or G 



<400> 117 

acacatgccg cctcaccgcc ctcttagatg cttctggtca acatanagga acagggacca 60 

tatttaccct ccctcctgaa acaattgcaa aacaanacaa aatatatgaa acaattgcaa 120 

aataaggcaa aatatatgaa acaacaggcc tcgagatact ggaaatcagt caatgaagga 180 

taccgatccc tgaccactgc cctaatgcag gatgtgggaa acagatgagg tcacctctgt 24 0 

gactgcccca gctcactgcc r.gtagagagt ttctangctg cagttcagac agggagaaat 300 
tgggt 



<210> 118 
<211> 71 
<212> DNA 
<213> Homo sapien 



305 



<220> 

<221> misc_feature 
<222> (1) ... (71) 
<223> n = A,T,C or G 



<400> 118 

accaaggtgc ncgaacccct gacgtgggga tctctgattc ccgcacaaCc Cgagtggaaa 60 
aantcctggg t 

<210> 119 
<211> 212 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (212) 
<223> n = A,T,C or G 



<400> 119 

accccggttg gtgtcagcag cacgtggcat tgaacatngc aatgcggagc ccaaaccaca 
gaaaatgggg tgaaattggc caactttcta tnaacttatg ttggcaantt tgccaccaac 
agtaagctgg cccttctaat aaaagaaaat tgaaaggttt ctcactaanc ggaattaant 
aatggantca aganaccccc aggcctcagc gt 

<210> 120 

<211> 90 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> misc_f eature 
<222> (1) . . . (90) 
<223> n = A,T,C or G 
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<400> 120 

acucgccgca natcaggggc cccccagagc caccgttgca ggagtccttc tggtctCgcc 60 
ctccgccggc gcagaacacg ccggggtggt 90 

<210> 121 
<211> 218 
<212> DNA 
<213> Homo sapien 

<220> 

<221> nn.isc_f eature 

<222> (1) . . . (218) 

<223> n = A,T,C or G 



<400> 121 

tgtancgtga anacgacaga nagggctgtc aaaaatggag aanccttgaa gccattctga 60 

gaataagacc tgctaaaaga tttggggcta aaacatggct atcgggagac atttctgaag 120 

atatncangt aaattangga atgaattcat ggttccttcg ggaattcctt tacgatngcc 180 

agcatanac- tcacgtgggg atancagcca cccttgta 218 



<210> 122 
<211> 171 
<212> DNA 
<213> Homo sapien 



<400> 122 

taggggtgta tgcaactgta aggacaaaaa ttgagactca actggcttaa ccaataaagg 60 

catttgttag cccatggaac aggaagtcgg atggcggggc accttcagtg ctgcatgagt 120 

caccaccccg gcggggtcat ctgtgccaca ggtccccgct gacagtgcgg t . I7i 



<210> 123 

<211> 7S 

<212> DNA 

<213> Korr.o sapien 

<220> 

<22l> misc_f eature 
<222> (1) ... (76) 
<223> n = A,T,C or G 

<400> 123 

tgtagcgtga agacnacaga atggtgtgtg ctgtgctatc caggaacaca tttattacca 60 
ttaCcaanta ttgtgt 7g 

<210> 124 

<211> 131 

<212> DNA 

<213> Homo sapien 

<400> 124 

acccctcccc aaggccaatg tcctgtgtgc taactggccg gctgcaggac agctgcaatt 60 
caatgtgctg ggccatacgg aggggaggag actctaaaat agccaatctt atcccctcgg 120 
ttaagattcg t 
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<210> 125 

<211> 432 

<212> DNA 

<213> Homo sapien 



<400> 125 

acttcatcta ctggctatga aatagatggc ggaaaattgc gttaccaact ataccactgg 60 

ctcgaaaaag aggtgatagc tcttcagagg actcgtgacc tttgctcaga tgctgaagaa 120 

ccacagtctg cacttggcag aaatgaagat gaatttggat taaatgagga Cgctgaagat 180 

ttgcctcacc aaacaaaagc gaaacaactg agagaaaatt ttcaggaaaa aagacagcgg 240 

ctctcgaagt atcagtcact tttgagaatg tctcttagct actgcatact tcatggatcc 300 

catggtgggg gtcttgcatc tgtaagaatg gaattgattt cgcctttgca agaatctcag 360 

caggaaacat cagaaccact atttcctagc cctctgtcag agcaaacccc agtgcctctc 420 

ctctttgcct gt ^22 

<210> 126 
<211> 112 
<212> DNA 
<213> Homo sapien 

<400> 126 

acacaacttg aacagcaaaa tagaaactga gctgaaattt ctaattcacc ttctaaccat 60 
agtaagaatg atatttcccc ccagggatca ccaaatartt ataaaaattt gt 112 

<210> 127 

<211> 54 

<212> DNA 

<213> Homo sapien 

<400> 127 

a^cacgaaac cacaaacaag atggaagcat caatccactt gccaagcaca gcag 54 

<210> 128 

<211> 323 

<212> DNA 

<213> Homo sapien 



<400> 128 

accccarcag taattgtttt gttgcttcac ttttttctaa tgtctcccct ctaccagctc 60 

acctgagata acagaatgaa aatggaagga cagccagatt tctcctttgc tctctgctca 120 

ttctctctga agtctaggtt acccattttg gggacccatt ataggcaaca aacacagttc 180 

ccaaagcatt tggacagttt cttgttgcgt tctagaatgg ttttcctttc tctcagcctt 240 

ttcccgcaaa aggctcaccc agtcccctgc ttgctcagtg gactgggctc cccagggcct 300 

aggctgcctt cttttccatg tec 323 

<210> 129 
<:211> 192 
e212> DNA 
<213> Homo sapien 



<220> 

<22i> misc_feature 

<222> (1) . . . (192) 

<223> n = A,T,C or G 
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<400> 129 

acacacacgc gtgtatactt tcaaacatca cttttgtatc actccgactt Cttagcatac 60 

tgaaaacaca ctaacataat ttncgcgaac cacgatcaga tacaacccaa atcattcacc 120 

tagcacactc atctgtgata naaagatagg tgagtctcat ttcctccacg t-ggccaatg 180 

gataaacaaa gc j^g2 

<2io> 130 
<211> 362 
<212> DNA 
<213> Horr.o sapien 



<220> 

<221> misc_f eature 
<222> (1) . . . (362) 
<223> n = A,T,C or G 



<400> 130 

cccctcttta tggaatgagt agaccgtatg tctgaanatt tanccacaac ctctttgaca 60 

cataaigacg caacaaaaag gtgctgttta gccctacggt tcagtttatg cccctgacaa 120 

gtttccactg cgccttgccg atcttctggc taatcgtggc atcctccatg tcattagcaa 180 

ttctgtatcc cattttgtca acgcctggta gatgtaacct gctangaggc taactttata 240 

cctattcaaa agctcttatt ttgtggtcat taaaacggca atttatgtgc agcactttat 300 

tgcagcagga agcacgtgtg ggttggttgt aaagctctt- gctaatccta aaaagtaacg 360 

93 362 

<210> 131 
<211:. 332 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_f eature 
<222> (1) . . . (332) 
<223> n = A,T,C or G 



<400> 131 

cttttcgaaa gatcgtgtcc actcctgtgg acatcttgtt ctaatggagt ttcccatgca 60 

gcangaccgg tatggttgca gctgtccaga caaaaacatt tgaagagcCc caaaacgaga 120 

gctctcccag gttcgccctg ctgctccaag cctcagcagc agcctctttt aggaggcatc 180 

t-ctgaacta gattaaggca gctcgtaaat ctgatgtgat ttggtttatt atccaactaa 240 

cctccatctg ttatcactgg agaaagccca gactccccan gacnggtacg gactgcgggc 300 

atanaaggat tgggtgaagc tggcgttg-g gt 332 

<2i0> 132 
<211> 322 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 

<222> (1) . . . (322) 

<223> n = A,T,C or G 



<400> 132 

acttttgcca ttctgtatat acaaacaatc tcgggacatt ctcctgaaaa ctaggtgccc 60 
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agcggctaag agaactcgat ttcaagcaac tctgaaagga aaaccagcat gacacagaat 120 

ctcaaactcc caaacagggg ccctgtggga aaaatgaggg aggacctttg Catctcgggt IBO 

ttcagcaagt taaaatgaan atgacaggaa aggcctactt atcaacaaag agaagagttg 240 

ggatgcttct aaaaaaaact ttggtagaga aaataggaat gctnaaccct agggaagcct 300 

gtaacaatct acaarcggtc ca 322 

<210> 133 

<211> 278 

<212> DNA 

<213> Hono sapien 



<220> 

<221> misc_feature 

<222> (1) . . . (278) 

<223> n = A,T,C or G 



<400> 133 

acaagccccc acaagtttaa ccaaattggg attaatcttt ctgtanttat ctgcataatc 

cttgtt-ttc tttccatctg gctcctgggc Cgacaacttg tggaaacaac tctattgcta 

ctatttaaaa aaaaccacaa atccttccct ttaagctatg Ctnaattcaa accattcctg 

ccattcctgc tttgtcaaag aaattatatt tttcaaaata tgcntatttg tttgatgggc 
cccacgaaac actaataaaa accacagaga ccagcctg 

<210> 134 

<211> 121 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eature 

<222> (1) . . . (121) 

<223> n = A,T,C or G 



<400> 134 

gtttanaaaa cttg-ttagc tccatagagg aaagaa-gtt aaaccttgta cctcaaaaca 60 

tgattotctg aggtcaaact tggttctcaa acgctatttt tacttgtatt ctgcttttgg 120 

^ 121 

<210> 135 

<211> 350 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eature 

<222> (1) . . . (350) 

<223> n = A,T,C or G 



<400> 135 

acttanaacc atgcctagca catcagaatc cctcaaagaa catcagtata atcctatacc 60 

atancaagtg gtgactggtt aagcgtgcga caaaggtcag ctggcacatt acttgtgtgc 120 

aaacttgata cttctgttct aagtaggaac tagtacacag tncctaggan tggtactcca 180 

gggtgccccc caactcctgc agccgctcct ctgcgccagn ccctgnaagg aactttcgct 240 

ccaccccaat caagccctgg gccatgctac ctgcaattgg ctgaacaaac gtctgctgag 300 

tccccaagca tgcaaagcct ggtgcccaac tcctggggcg tcaactcagt " 350 
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<210> 136 
<211> 399 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1)...(399) 
<223> n = A,T,C or G 



<'100> 13S 

tgcaccgtga agacgacaga agtcgcacgg cagggacagg gcagggccga ggccagggct 60 

gctgtgattg tatccgaata ntcctcgtga gaaaagataa tgagatgacg tgagcagcct 120 

gcagactcgt gtcngccttc aanaagccag acaggaaggc cccgcctgcc ttggctctga 180 

cctggcggcc agccagccag ccacaggcgg gcttcttcct tttgtggtga caacnccaag 240 

aaaactgcag aggcccaggg tcaggcgtna gtgggtangt gaccataaaa caccaggcgc 300 

tcccaggaac ccgggcaaag gccatcccca cctacagcca gcatgcccac tggcgcgatg 360 

ggtgcagang gatgaagcag ccagntgttc tgctgtggc 399 

<210> 137 

<211> 165 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1)...(165) 
<223> n = A,T,C or G 



<400> 137 
actggtgtgg tngggggtga tgctggtggt 
ggaggaagcg tgtgaacgta gggatgtaga 
ttggcrggtc ccactggcgg' tcactgtcac 

<210> 138 

<211> 338 

<212> DNA 

<213> Homo sapien 



anaagttgan gcgacttcan gatggtgtgt 
ngttttggcc gtgccaaatg agcrtcggga 
Cggtggggtt cctgt 



<220> 

<221> misc_feature 
<222> (1) . . . (338) 
<223> n = A,T,C or G 



<400> 138 

actcactgga atgccacatt cacaacagaa tcagaggtct gtgaaaacat taatggctcc 60 

ttaacttctc cagtaagaat cagggacttg aaatggaaac gttaacagcc acatgcccaa 120 

tgctgggcag tctcccatgc cctccacagt gaaagggctt gagaaaaatc acatccaatg 180 

tcatgtgttt ccagccacac caaaaggcgc ctggggcgga gggctggggg cacananggt 240 

cangcctcag gaagccccaa gttccattca gctttgccac cgtacattcc ccatntttaa 300 

aaaaaccgat gccctttttt tttttttttg taaaattc 338 



<210> 139 
<211> 382 
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<212> DNA 

<213> HotTiO sapien 

<400> 139 

gggaacctcg gtttttggca tctggtttgc ctatagccga ggccaccttg acagaacaaa 60 

gaaagggacc ccgagtaaga aggtgattta cagccagcct agtgcccgaa gtgaaggaga 120 

atccaaacag accccgccat tcctggtgtg agcctggccg gctcaccgcc tatcatctgc 180 

actcgcctta ctcaggtgct accggactct ggcccccgat gccrgtagtt tcacaggatg 240 

cctcatttgt ctcctacacc ccacagggcc ccctacttct ccggatgtgt ttttaataat 300 

.gtcagctacg tgccccatcc tccttcatgc cccccccccc tttcctacca ctgctgagcg 360 

gcctggaact tgtttaaagt gt 382 

<210> 140 
<211> 200 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 

<:222> (1) . . . (200) 

<223> n = A,T,C or G 

<400> 140 

accaaanctc ctttctgttg tgtcngattt tactataggg gtttngcttn ttctaaanat 60 

act::ttcatt taacancttt tgttaagtgt caggccgcac ttcgctccat anaattattg 120 

ttttcacatt tcaacttgta cgtgtttgtc tcctanagca ttggtgaaac cacacatctt 180 

atattcagca taaaggagaa 200 

<210> 141 
<211> 335 
<212> DNA 
<213> Homo sapien 

c220> 

<221> misc_f eature 
<222> (1) . . . (335) 
<223> n = A,T,C or G 

<400> 141 

accttatttt caaaacactc atatgttgca aaaaacacat agaaaaataa agtttggtgg 60 

gggtgctgac taaacttcaa gtcacagact tttatgtgac agattggagc agggtctgtt 120 

atgcatgcag agaacccaaa ctaatttatc aaacaggata gaaacaggct gtctgggtga 180 

aatggttctg agaaccatcc aattcacctg tcagatgctg atanactagc tcttcagatg 24 0 

tttttctacc agttcagaga tnggttaatg actanttcca atggggaaaa agcaagatgg 300 

atccacaaac caagtaattt taaacaaaga cactt 335 

<210> 142 
<211> 459 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (453) 

<223> n = A,T,C or G 
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<400> 142 

accaggttaa tactgccaca tatacccttt ccaattgcgg gctaaacaga cgcgcattta 60 

gggttgttta aagacaaccc agcttaatat caagagaaac tgtgaccttt catggagtat 120 

ctgatggaga aaaca=tgag ttttgacaaa tcttatttta ttcagacagc agtctgatca 180 

cacatggtcc aacaacactc aaataataaa tcaaatatna tcagatgtta aagattggtc 240 

ttcaaacatc atagccaatg acgccccgct tgcctataac ccctccgaca taaaaccaca 300 

tcaacacrccc agtggccacc aaaccattca gcacagcttc cctaactgtg agctgtttga 360 

agctaccagc ctgagcacta ttgactatnt ttctcangct ctgaatagct ctagggatct 420 

cagcangggt gggaggaacc agctcaacct tggcgtant 459 

<210> 143 
<211> 140 
<212> DNA 
<213> Homo sapien 

<400> 143 

acatctcctc ccaccaagtc aggactcctg gcttctgtgg gagttcttat cacccgaggg 60 

aaatccaaac agtctctcct agaaaggaat agtgtcacca accccaccca tctccctgag 120 

accatccgac tcccctgtgt 140 

<210> 144 

<211> 164 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 

<222> (1) . . . (164) 

<223> n = A,T,C or G 



<400> 144 

acttcagcaa caacacacaa taacaacact aagtgtatat tgccatcttt gtcattttct 60 

atctatacca ctctcccttc tgaaaacaan aatcactanc caarcactta tacaaatttg 120 

aggcaatuaa tccacatttg ttttcaataa ggaaaaaaag atgc 154 

<210> 145 
<211> 303 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (303) 
<223> n = A,T,C or G 



<400> 145 

acgtagacca tccaactttg tatttgtaat ggcaaacatc cagnagcaat tcctaaacaa 60 

accggagggt atctacaccc aarcatccca ttcattaaca tgccctcctc ctcaggccat 120 

gcaggacagc tatcacaagt cggcccaggc atccagatac taccatttgt ataaacttca 180 

gtaggggagt ccatccaagt gacaggtcta atcaaaggag gaaatggaac acaagcccag 24 0 

cagtaaaatn ttgcctagct gaaacagcca caaaagactt accgccgtgg tgattaccac 300 



<210> 146 
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<211> 327 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_f eature 
<222> (1) . . . (327) 
<223> n = A,T,C or G 



<400> 146 

actgcagctc aattagaagt ggtctccgac tttcaticanc Ctctccctgg gctccatgac 
actggcccgg agtgacccat tgctctggtc ggttgagaga gctcctttgc caacaggcct 
ccaagccagg gctgggattc gtttcccttc cacattctag caacaatatg ctggccactt 
cctgaacagg gagggtggga ggagccagca tggaacaagc tgccaccttc taaagtagcc 
agacttgccc ctgggcccgt cacacctact gatgaccttc tgtgcctgca ggatggaacg 
taggggtgag ctgtgtgact ctatggc 

<210> 147 

<211> 173 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eature 

<222> (1)...(173) 

<223> n = A,T,C or G 



c400> 147 
acartgcttt ttcgagacaa agcattgana 
actggaacac atacccacat cttcgctctg 
atactcaagc acatatgtta tatattattc 

<210> 148 
<211> 477 
<212> DKA 
<213> Homo sapien 



gagcrctcct taacgtgaca caatggaagg 60 
agggataatt ttctgataaa gtcttgctgc 120 
agttccargt ttatagccta gtt 173 



<220> 

<221> misc_feature 

<222> (1) . . . (477) 

<223> n = A,T,C or G 



<400> 148 

acaaccactt taccccatcg aatttttaac ccaaactcac tcactgtgcc tttctatcct 60 

atgggataca tcatctgatg ctccatctca tcacacatat atgaataata cactcatact 120 

gccctactac ctgctgcaat aatcacattc ccttcctgcc ctgaccctga agccattggg ISO 

gtggccctag tggccatcag tccangcctg caccttgagc ccttgagctc catcgctcac 24 0 

nccancccac ctcaccgacc ccatcccctt acacagctac ctcctcgctc tccaacccca 300 

tagattacnt ccaaattcag tcaactaagc tactattaac actctacccg acatgtccag 360 

caccactggt aagccttctc cagccaacac acacacacac acacncacac acacacatat 420 

ccaggcacag gccacctcat cctcacaatc acccctttaa ctaccatgct atggtgg 477 

<210> 149 
<211> 207 
<212> DNA 
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<213> Homo sapien 



<400> 149 

acagttgiiat tataatatca agaaataaac ttgcaatgag agcatttaag agggaagaac 60 

taacgtactt tagagagcca aggaaggttt ccgtggggag tgggatgcaa ggtggggcct 120 

gacgacaaat aagagtcagc caggtaagtg ggtggtgtgg tatgggcaca gcgaagaaca 180 

tttcaggcag agggaacagc agcgaaa 207 

<210> 150 
<21l5. Ill 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 

<222> (1) . . . (Ill) 

<223> n = A,T,C or G 



<400> 150 

accttgattt cattgctgct ctgatggaaa cccaactatc caatttagct aaaacatggg 60 
cacttaaatg tggtcagtgt ttggacttgt taactancgg catctttggg t m 

<210> 151 

<211> 196 

<212> DNA 

<213> Homo sapien 



<400> 151 

agcgcggcag gtcatattga acactccaga cacctatcat tactcgatgc tgttgataac 60 

agcaagatgg ctttgaactc agggtcacca ccagctattg gaccttacta tgaaaaccat 120 

cgataccaac cggaaaaccc ccatcccgca cagcccactg tggtccccac tgtctacgag 180 

gcgcatccgg ctcagt j^gg 

<210> 152 
<211> 132 
<212> DNA 
<213> Homo sapien 



<400> 152 

acagcacttt cacargtaag aagggagaaa ttcctaaatg taggagaaag ataacagaac 60 

ctcccccttt tcatctagtg gcggaaacct gatgctctat gctgacagga atagaaccag 120 

gagggagcct gt j^32 

<210> 153 
<211> 285 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (285) 
<223> n = A,T,C or G 

<400> 153 

acaanaccca nganaggcca ctggccgtgg tgccatggcc tccaaacatg aaagtgrcag 60 
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ctcccgcccc tatgtcccca tctgacaacc cttcaccatt tt-atcctcg ctcagcagga 120 

gcacatcaat aaagtccaaa gtcctggacc cggcctcggc ctggaggaag tcatcaacac 180 

cccggctagt gagggtgcgg cgccgcccct ggargacggc atctgcgaag tcgtgcacca 240 

gtctgcaggc cccgtggaag cgccgtccac acggagtnag gaatt 285 

<210> 154 
<211> 333 
<212> DNA 
<213> Horrio sapien 

<400> 154 

accacagtcc tgttgggcca gggcctcatg accctttctg tgaaaagcca tattatcacc 60 

accccaaact tttccttaaa tatccctaac tgaaggggtc agcctcttga ctgcaaagac 120 

cctaagccgg ttacacagct aactcccacc ggccctgatr tgcgaaattg ctgctgcctg ISO 

attggcacag gagtcgaagg tgttcagctc ccctcctccg tggaacgaga ccctgatttg 240 

agtttcacaa atcctcgggc cacctcgtca ttgctcctct gaaataaaat ccggagaatg 300 

gtcaggcctg tctcatccat atggatcttc egg 333 

<210> 155 

<211> 308 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (308) 
<223> n = A,T,C or G 



<400> 155 
actggaaata ataaaaccca catcacagtg 
gaaagtgctt tgggaactgt aaagtgccca 
ttgaatcacg gtgcatacaa actctcctgc 
atcacagcrtc actgctctgt tcatccaggc 
gcttttagcc tccanaagtt tctccgaagc 
gccctggt 

<210> 156 

<211> 295 

<212> DNA 

<213> Homo sapien 



ttgtgccaaa gatcatcagg gcatggatgg 60 
acacacgatc gatgattttt gttataatat 120 
ctgctcctcc cgggccccag ccccagcccc 180 
ccagcatgta gtggctgact cttcttggct 240 
caaccaaacc tctangtgta aggcatgctg 3 00 

308 



<400> 156 

acctcgctcg gtgcttggaa catattagga actcaaaata tgagatgata acagtgccta 60 

ttattgatta ctgagagaac tgttagacat ttagttgaag atttcctaca caggaactga 120 

gaacaggaga ttatgttCgg ccctcatatt ctctcctatc ctccttgcct cattctatgt 180 

ctaatatact ctcaatcaaa taaggttagc ataatcagga aatcgaccaa acaccaatat 240 

aaaaccagat gtctatcctt aagantttca aatagaaaac aaattaacag actat 295 

<210> 157 
<211> 126 
<212> DNA 
<213> Homo sapien 



<400> 157 

acaagcttaa atagtgccgt cactgtgcat gtgctgaaat gtgaaatcca ccacatctcc 



60 
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gaagagcaaa 
cttagt 



acaaaccccg tcatgcaacc cctatcttgg gtcgtgggta tatctgtccc 



120 
126 



<210> 158 

<2H> 442 

<212> DMA 

<213> Homo sapien 

<220> 

<22l> misc_feature 

<222> (1) . . . (442) 

<223> n = A,T,C or G 

<40O> 158 

acccaccggt ct-ggaaaca cccatcccta atacgacgat ttttctgtcg tgtgaaaatg 60 

aanccagcag gccgccccca gtcagtcctc ccttccagag aaaaagagat ttgagaaagt 120 

gcctgggtaa ttcaccatta atttcctccc ccaaactctc tgagtcttcc cttaatatct 180 

ccggtcgtrc tgaccaaagc aggtcatggt ttgttgagca tttgggaccc cagtgaagta 24 0 

nacgtccgta gccttgcata cttagccctt cccacgcaca aacggagtgg cagagtggtg 300 

ccaaccctgt tttcccagcc cacgtagaca gactcacagt gcggaattct ggaagctgga 360 

nacagacggg ctctttgcag agccgggact ccgagangga catgagggcc tctgcccctg 420 

tgttcattcc ctgatgccct gt 

<210> 159 
<211> 498 
<212> DNA 
<213> Homo sapien 

<220> 

<221> mi sc_f eature 
<222> (1) ... (498) 
<223> n = A,T, C or G 

<400> 159 

acttccaggt aacgttgttg tttccgttga gcctgaaccg atgggtgacg ttgtaggttc 60 

tccaacaaga actgaggctg cagagcgggt agggaagagt gcngttccag ttgcacctgg 120 

gctgctgtgg actgttgctg attcctcact acggcccaag gttgtggaac tggcanaaag 180 

gtgtgttgtt gganttgagc tcgggcggct gtggCaggtt gtgggctcct caacaggggc 24 0 

cgctgtggtg ccgggangtg aangtgttgt gtcacttgag cttggccagc tctggaaagt 300 

antanattct tcctgaaggc cagcgcttgt ggagctggca ngggtcantg ttgtgtgtaa 360 

cgaaccagtg ctgctgtggg tgggtgtana tcctccacaa agcctgaagt tatggtgtcn 420 

tcaggtaana acgtggtttc agtgtccctg ggcngctgtg gaaggttgta nattgtcacc 4 80 

aagggaacaa gctgtggt 4 93 

<210> 160 
<2il> 380 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (380) 

<223> n = A, T, C or G 



<400> 160 
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acccgcatcc agcccccctg ccaaactcac aaggagacat caacctccag acagggaaac 60 

agcttcagga tacttccagg agacagagcc accagcagca aaacaaatat tcccatgccc 120 

ggagcatggc atagaggaag ccganaaatg cggggtctga ggaagccatt tgagtctggc 180 

cactagacat cccaccagcc acttgtgtga agagatgccc catgacccca gatgcccctc 240 

ccacccttac ctccatctca cacactcgag cttcccactc tgtataattc taacatcctg 300 

gagaaaaatg gcagtttgac cgaacctgtt cacaacggca gaggctgatt tctaacgaaa 3G0 

cttgragaac gaagcccgga 3gQ 

<210> 161 

<211> 114 

<212> DNA 

<213> Homo sapien 



<400> 161 

actccacatc ccctctgagc aggcggttgt cgttcaaggr gcatttggcc ttgcctgtca 60 
cactgtccac cggcccctta tccacttggt gcttaatccc tcgaaagagc atgt 114 

<210> 162 
<211> 177 
<212> DNA 
<213> Homo sapien 

<400> 162 

actttctgaa tcgaaccaaa tgatacttag tgtagtttca ataccctcat atatatcaaa 60 

gccttaccac cctgacaatt ttgtaaacca ggtaaccaga acatccagtc atacagcctt 120 

tggtgacata taactcggca ataacccagt ctggtgatac ataaaactac tcactgt 177 

<210> 163 

<211> 137 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eaturs 
<222> (1) ... (137) 
<223> n = A,T,C or G 

<400> 163 

cactcataca gacaggcgtg aagacattca cgacaaaaac gcgaaattct atcccgtgac 60 

canagaaggc agctacggct acccctacat cctggcgtgg gtggccttcg cctgcacctt 120 

catcagcggc acgatgt 137 

<210> 164 
<211> 469 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (469) 
<223> n = A,T,C or G 



<400> 164 

cttatcacaa cgaatgtcct cctgggcagc gttgtgatct ttgccacctt cgtgacttta 
tgcaatgcat catgccattt cacacctaat gagggagctc caggagattc aaccaggaaa 



CO 
120 
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tgcatggacc ccaaaggaaa caaacaccca ataaactcgg agtggcagac cgacaactgt iso 

gagacacgca ctcgctacga aacagaaact tcacgttgca cccttgtttc tacacctgtg 240 

ggtratgaca aagacaactg ccaaagaatc ttcaagaagg aggactgcaa gtatatcgcg 30O 

gtggagaaga aggacccaaa aaagacctgt tctgtcagtg aatggataat ctaatgtgct 360 

tctagtaggc acagggctcc caggccaggc ctcattctcc tctggcctct aatagtcaat 420 

gat-gtgtag ccatgcctat cagtaaaaag atntttgagc aaacacttt 459 

<210> 165 
<:211> 195 
<212> DNA 
<213> Homo sapien 

<220> 

<221> mi3c_f eature 

<222> (1) . . . (195) 

<223> n = A,T,C or G 

<400> 165 

acagctttcc acanatatcg acattgccgg cacttgtgtt cagttccaca aagctggtgg 60 

atccgctgtc acccacract ccctggctag agtaaaaatt attcttatag cccatgtccc 120 

tgcaggccgc ccgcccgtag ttcrcgttcc agtcgtcttg gcacacaggg tgccaggact 180 

tcctctgaga tgagt " -j^g^ 

<210> 166 
<211> 383 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (383) 
<223> n = A,T, C or G 

<400> 166 

acatcctagt agcgcggcac accagggggc caccagggtc acagtcactc atagcctcgc 60 

cgagg-cgga gtccacacca ccggtgtagg tgtgctcaat cccgggcttg gcgcccacct 120 

ttggagaagg gatatgccgc acacacatgc ccacaaagcc tgcgaactcg ccaaagaatt 180 

ttcgcagacc agcctgagca aggggcggat gctcagcctc agctcctccc tcgtcaggcg 24 0 

gacgccaacc tcgtctangg tccgcgggaa gctggtgccc acntcaccta caacctgggc 300 

gangatctca taaagaggcc ccnagataaa ctccacgaaa cttctctggg agctgctagt 360 

nggggcctct ttggtgaact ttc 333 

<210> 167 

<211> 247 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (247) 

<223> n = A,T,C or G 



<400> 167 

acagagccag accctggcca taaatgaanc agagattaag actaaacccc aagtcganat 
tggagcagaa actggagcaa gaagtgggcc tggggctgaa gtagagacca acgccactgc 



60 
120 
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tatanccata cacagagcca actctcaggc caaggcnatg gttggggcag anccagagar 
tcaatccgan tccaaagtgg tggctggaac actggtcatg acanaggcag tgactccgac 
tgangtc 

<210> 166 

<211> 273 

<212> DNA 

<213> Homo sapien 



<220> 

<22i> misc_f eature 
<222> (1) . . . (273) 
<223> n = A,T,C or G 



<400> 168 

acttctaagt tttccagaag tggaaggatt gcantcatcc tgaaaatggg tttacttcaa 60 

aacccctcan ccttgttctt cacnactgtc tatactgana gtgtcatgct cccacaaagg 120 

gccgacacct gagcccgnac tttcactcac ccccgagaag cccctrccag tagggtgggc 180 

aattcccaac ttccttgcca caagcttccc aggctttctc ccctggaaaa ctccagcttg 240 

agtcccagat acacccatgg gctgccctgg gca 273 

<210> 169 

<211> 431 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1)...(431) 
<223> n = A,T,C or G 



<400> 169 

acagccttgg cttccccaaa ctccacagtc tcagtgcaga aagaccatct tccagcagtc 60 

agctcagacc agggtcaaag gatgtgacat caacagcctc tggcttcaga acaggttcta 120 

ccaccgtcaa atgacccccc atacttcctc aaaggctgtg gtaagttttg cacaggcgag lao 

ggcagcagaa agggggtanc tactgatgga caccatctcc tctgtatact ccacactgac 240 

cttgccatgg gcaaaggccc ctaccacaaa aacaatagga ccactgctgg gcaccagctc 300 

acgcacatca ctgacaaccg ggacggaaaa agaancgcca actttcacac acccaaccgg 360 

aaagcgatct gatactggat ccttaattac cttcaaaagc ttctgggggo catcagctgc 420 
tcgaacactg a 

<210> 170 
<211> 266 
<212> DNA 
<213> Homo sapien 



<220> 

<22l> miEc_f eacure 
<222> (1) . . . (266) 
c223> n = A,T,C or G 



<400> 170 

acctgcgggc tgggctgtta tgcctgcgcc ggctgctgaa agggagttca gaggtggagc 

ccaaggagct ccgcaggcat tctgccaanc ctctccanag canagggagc aacctacact 

ccccgccaga aagacaccag accggagccc cgggaggggg agttggggcg ggcatttgat 
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gtatacttgt cacctgaatg aangagccag agaggaanga gacgaanatg anattggcct 24 0 
ccaaagctag gggtctggca ggtgga 2S6 

<210> 171 

<211> 1248 

<212> DNA 

<213> Homo sapien 



<220> 

<221> mi3c_feature 
<222> (1) . . . (1248) 
<223> n = A,T,C or G 



<400> 171 

ggcagccaaa tcacaaacgg cgaggactgc agcccgcact cgcagccctg gcaggcggca 60 

ctggtcatgg aaaacgaatt gttctgctcg ggcgtcctgg cgcatccgca gtgggtgctg 120 

tcagccgcac actgcttcca gaagtgagtg cagagctcct acaccatcgg gctgggcctg ISO 

cacagtcttg aggccgacca agagccaggg agccagatgg tggaggccag cctctccgta 24 0 

cggcacccag agtacaacag acccttgctc gctaacgacc tcatgctcat caagttggac 300 

gaatccgtgt ccgagtctga caccatccgg agcatcagca ttgctccgca gtgccctacc 360 

gcggggaact cctgcctcgt ttctggctgg ggtctgctgg cgaacggcag aatgcctacc 420 

gtgctgcagt gcgtgaacgt: gtcggtggtg tctgaggagg tctgcagtaa gctctatgac 480 

ccgccgtacc accccagcac gttctgcgcc ggcggagggc aagaccagaa ggactcctgc 540 

aacggtgact ctggggggcc cctgatctgc aacgggcact tgcagggcct tgtgtcttcc 600 

ggaaaagccc cgtgtggcca agttggcgtg ccaggtgtcc acaccaacct ctgcaaattc 650 

actgagtgga tagagaaaac cgcccaggcc agtcaactct ggggactggg aacccatgaa 720 

attgaccccc aaatacatcc tgcggaagga attcaggaat atctgttccc agcccccccc 780 

ccctcaggcc caggagtcca ggcccccagc ccctcccccc ccaaaccaag ggtacagatc 84 0 

cccagcccct cccccctcag ac=caggagt ccagaccccc cagccccccc cccctcagac 900 

ccaggagtcc agcccctcct ccctcagacc caggagtcca gaccccccag cccctcctcc 960 

ctcagaccca ggggtccagg cccccaaccc ctcccccctc agactcagag gtccaagccc 1020 

ccaacccncc actccccaga cccagaggtc caggtcccag cccctcntcc ctcagaccca 1080 

gcggtccaat gccacctaga ctntccctgt acacagtgcc cccttgtggc acgttgaccc 114 0 

aaccttacca gttggttttt catttttngt ccctttcccc tagatccaga aataaagttt 1200 

aagagaagng caaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaa 1248 

<210> 172 
<211> 159 
<212> PRT 
<213> Homo sapien 



<220> 

<221> VARIANT 

<222> (1) . . . (159) 

<223> Xaa = Any Amino Acid 





<400> 


172 


















Met 


Val Glu 


Ala 


Ser Leu 


Ser 


Val 


Arg 


His 


Pro 


Glu Tyr Asn Arg 


Pro 


1 






5 








10 




15 




Leu 


Leu Ala 


Asn 


Asp Leu 


Met 


Leu 


He 


Lys 


Leu 


Asp Glu Ser Val 


Ser 






20 








25 






30 




Glu 


Ser Asp 


Thr 


lie Arg 


Ser 


He 


Ser 


He 


Ala 


Ser Gin Cys Pro 


Thr 




35 








40 








45 




Ala 


Gly Asn 


Ser 


Cys Leu 


Val 


Ser 


Gly 


Trp 


Gly 


Leu Leu Ala Asn 


Gly 




50 






55 
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Arg 


Met 


Pro 


Thr 


Val 


Leu 


Gin 


Cys 


Val 


Asn 


Val Ser 


Val 


Val 


Ser 


Glu 


65 










70 










75 








80 


Glu 


Val 


Cys 


Ser 


Lys 


Leu 


Tyr Asp 


Pro 


Leu 


Tyr His 


Pro 


Ser 


Met 


Phe 










85 










90 








95 




Cys 


Ala 


Gly 


Gly 


Gly 


Gin 


Xaa 


Gin 


Xaa 


Asp 


Ser Cys 


Asn 


Gly 


Asp 


Ser 








100 










105 








110 






Gly 


Gly 


Pro 


Leu 


lie 


Cys 


Asn 


Gly Tyr 


Leu 


Gin Gly 


Leu 


Val 


Ser 


Phe 






115 










120 








125 








Gly 


Lys 


Ala 


Pro 


Cys 


Gly 


Gin 


Val 


Gly Val 


Pro Gly 


Val 


Tyr 


Thr 


Asn 




130 










135 








140 










Leu 


Cys 


Lys 


Phe 


Thr 


Glu 


Trp 


He 


Glu 


Lys 


Thr Val 


Gin 


Ala 


Ser 




145 










150 










155 











<210> 173 

<211> 1265 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> misc_f eature 
<222> (1) . . . (1265) 
<223> n = A,T,C or G 



<400> 173 

ggcagcccgc actcgcagcc ctggcaggcg gcactggtca tggaaaacga attgctccgc 60 

tcgggcgtcc tggtgcatcc gcagtgggtg ctgtcagccg cacacngctt ccagaactcc 120 

tacaccatcg ggctgggcc- gcacagtctt gaggccgacc aagagccagg gagccagatg 180 

gtggaggcca gcctctccgc acggcaccca gagtacaaca gacccctgct cgctaacgac 24 0 

ctcatgctca tcaagttgga cgaacccgtg tccgagcctg acaccatccg gagcatcagc 300 

attgcttcgc agtgccctac cgcggggaac tcttgcctcg cttctggctg gggtctgccg 360 

gcgaacggcg agcccacggg tgtgtgtctg cccccttcaa ggaggcccCc Cgcccagtcg 420 

cgggggccga cccagagctc tgcgtcccag gcagaatgcc taccgtgctg cagtgcgtga 480 

acgcgccggt ggtgcctgag gaggtctgca gtaagcccta tgacccgcrg taccacccca 54 0 

gcatgttctg cgccggcgga gggcaagacc agaaggactc ctgcaacggt gactccgggg 600 

ggcccctgat ctgcaacggg tacttgcagg gccttgtgrc tttcggaaaa gccccgtgtg 660 

gccaagtcgg cgcgccaggt gcctacacca acccctgcaa attcactgag tggatagaga 720 

aaaccgtcca ggccagccaa ctctggggac tgggaaccca cgaaattgac ccccaaatac 780 

atcctgcgga aggaactcag gaatatctgt tcccagcccc ccccccctca ggcccaggag 84 0 

tccaggcccc cagccccccc tccctcaaac caagggtaca gatccccagc cccccctccc 900 

tcagacccag gagtccagac cccccagccc ctcctccctc agacccagga gtccagcccc 96 0 

tcccccntca gacccaggag tccagacccc ccagcccccc cccccccaga cccaggggtt 1020 

gaggccccca acccctcctc cttcagagtc agaggtccaa gcccccaacc cctcgttccc 1080 

cagacccaga ggtnnaggtc ccagcccctc ttccntcaga cccagnggtc caacgccacc 114 0 

tagattttcc ctgnacacag tgcccccttg tggnangttg acccaacctt accagttggt 1200 

ttttcattct tngtcccttt cccctagatc cagaaataaa gcttaagaga ngngcaaaaa 1260 

aaaaa j265 

<210> 174 

<211> 1459 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (1459) 
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<223> n = A,T,C or G 



<400> 174 

ggtcagccgc acactgttcc cagaagtgag tgcagagctc ctacaccatc gggctgggcc 60 

tgcacagccc tgaggccgac caagagccag ggagccagat ggtggaggcc agcctctccg 120 

cacggcaccc agagtacaac agacccttgc tcgctaacga cctcatgctc accaagctgg 



_ 180 

acgaatccgc gtccgagtct gacaccatcc ggagcatcag cattgcttcg cagtgcccta 24 0 

ccgcggggaa ctcttgcctc gtttctggct ggggtctgct ggcgaacggt gagctcacgg 300 

gtgtgtgcc- gccctcttca aggaggtcct ctgcccagtc gcgggggctg acccagagct 360 

ctgcgtccca ggcagaatgc ctaccgcgcc gcagtgcgtg aacgtgtcgg tggtgtctga 42 0 

ngaggtccgc antaagctct atgacccgct gtaccacccc ancatgttct gcgccggcgg 480 

agggcaagac cagaaggact cccgcaacgt gagagagggg aaaggggagg gcaggcgact 54 0 

cagggaaggg tggagaaggg ggagacagag acacacaggg ccgcacggcg agatgcagag 600 

atggagagac acacagggag acagtgacaa ctagagagag aaactgagag aaacagagaa 660 

ataaacacag gaataaagag aagcaaagga agagagaaac agaaacagac atggggaggc 720 

agaaacacac acacatagaa atgcagtcga ccttccaaca gcatggggcc tgagggcggt 780 

gacctccacc caatagaaaa tcctcttata acttccgact ccccaaaaac ctgactagaa 840 

atagcctact gtcgacgggg agccttacca ataacacaaa tagtcgattt atgcatacgt 900 

tttatgcatt catgatatac ccttgttgga atttctcgat atttctaagc Cacacagttc 960 

gtctgtgaat ttttttaaat tgttgcaacc ctcctaaaac tcttctgatg tgcttatcga 1020 

aaaaacccaa gtacaagtgg acctgtgcat tcaaaccagg gttgttcaag ggtcaactgt 1080 

gtacccagag ggaaacagtg acacagattc acagaggcga aacacgaaga gaaacaggaa H4 0 

aaatcaagac tctacaaaga ggctgggcag ggtggctcat gcccgtaacc ccagcacttt 1200 

gggaggcgag gcaggcagac cactcgaggt aaggagttca agaccagcct ggccaaaatg 1260 

gtgaaatcct gcctgtacta aaaatacaaa agttagccgg atatggcggc aggcgcctgt 1320 

aaccccagct acttgggagg ctgaggcagg agaattgctt gaatatggga ggcagaggcc 1380 

gaagcgagct gagatcacac cactatactc cagctggggc aacagagtaa gactccgtcc 144 0 

caaaaaaaaa aaaaaaaaa 1459 

<210> 175 

<211> 1167 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> niisc_f eature 

<222> (1)...(1167) 

<223> n = A,T,C or G 



<400> 175 

gcgcagccct ggcaggcggc actggtcatg gaaaacgaat tgttctgctc gggcgtcctg 60 

gtgcatccgc agtgggcgcc gtcagccgca cactgtttcc agaactccta caccatcggg 120 

ctgggcctgc acagtcttga ggccgaccaa gagccaggga gccagatggt ggaggccagc ISO 

cccrccgtac ggcacccaga gtacaacaga ctcttgctcg ctaacgacct catgctcatc 240 

aag-tggacg aacccgtgtc cgagtctgac accatccgga gcatcagcat tgcttcgcag 300 

tgccctaccg cggggaactc ttgcctcgtn cctggctggg gtctgctggc gaacggcaga 360 

atgcctaccg tgctgcactg cgtgaacgtg tcggtggtgt ctgaggangt ctgcagtaag 420 

ctccatgacc cgccgtacca ccccagcatg ttctgcgccg gcggagggca agaccagaag 430 

gacccctgca acggtgactc tggggggccc ctgatctgca acgggtactt gcagggccct 540 

gcgtctctcg gaaaagcccc gtgtggccaa cttggcgcgc caggcgtcta caccaacctc 600 

tgcaaatcca ctgagtggat agagaaaacc gtccagncca gttaactccg gggactggga 660 

acccatgaaa ttgaccccca aatacatccc gcggaangaa ttcaggaata tctgctccca 720 

gcccctcccc cctcaggccc aggagtccag gcccccagcc cctcctccct caaaccaagg 780 

gcacagaccc ccagcccctc ctccctcaga cccaggagtc cagacccccc agcccctcnt 840 

ccntcagacc caggagrcca gcccctcctc cntcagacgc aggagtccag accccccagc 900 
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ccnccntccg tcagacccag gggtgcaggc ccccaacccc tcntccntca gagtcagagg 960 

occaagcccc caacccctcg tcccccagac ccagaggtnc aggrcccagc ccctcctccc 1020 

tcagacccag cggtccaatg ccacctagan Cntccctgta cacagtgccc ccttgtggca 1080 

ngtcgaccca accctaccag tcggtttctc attttttgtc cctttcccct agatccagaa 1140 

ataaagtnta agagaagcgc aaaaaaa 1157 

<210> 176 
<211> 205 
<212> PRT 
<213> Homo sapien 



<220> 

<221> VARIANT 

<222> (1) . . . (205) 

<223> Xaa = Any Amino Acid 



<400> 
Met Glu Asn 
1 

Val Leu Ser 

Gly Leu Kis 
35 

Glu Ala Ser 
50 

Ala Asn Asp 
S5 

Asp Thr lie 

Asn Ser Cys 

Pro Thr Val 
115 

Cys Ser Lys 

130 
Gly Gly Gly 
14 5 

Pro Leu lie 

Ala Pro Cys 

Lys Phe Thr 
195 



176 

Glu Leu 
5 

Ala Ala 
20 

Ser Leu 

Leu Ser 

Leu Met 

Arg Ser 

85 
Leu Val 
100 

Leu His 

Leu Tyr 

Gin Asp 

Cys Asn 
165 
Gly Gin 
180 

Glu Trp 



Phe Cys 

His Cys 

Glu Ala 

Val Arg 
55 

Leu lie 
70 

He Ser 

Ser Gly 

Cys Val 

Asp Pro 
135 
Gin Lys 
150 

Gly Tyr 
Leu Gly 
He Glu 



Ser Gly Val 
10 

Phe Gin Asn 
25 

Asp Gin Glu 
40 

His Pro Glu 

Lys Leu Asp 

He Ala Ser 
90 

Trp Gly Leu 
105 

Asn Val Ser 
120 

Leu Tyr His 

Asp Ser Cys 

Leu Gin Gly 
170 

Val Pro Gly 

185 
Lys Thr Val 
200 



Leu Val His Pro 
Ser Tyr 
Pro Gly 



Tyr Asn 

60 
Glu Ser 
75 

Gin Cys 

Leu Ala 

Val Val 

Pro Ser 
140 
Asn Gly 
155 

Leu Val 
Val Tyr 
Gin Xaa 



Thr He 

30 
Ser Gin 
45 

Arg Leu 



Val Ser 

Pro Thr 

Asn Gly 
110 
Ser Glu 
125 

Met Phe 

Asp Ser 

Ser Phe 

Thr Asn 
190 

Ser 
205 



Gin Trp 
15 

Gly Leu 

Met Val 

Leu Leu 

Glu Ser 

80 
Ala Gly 
95 

Arg Met 

Xaa Val 

Cys Ala 

Gly Gly 
160 
Gly Lys 
175 

Leu Cys 



<210> 177 

<211> 1119 

<212> DNA 

<213> Homo sapien 



<400> 177 

gcgcactcgc agccctggca ggcggcactg gtcatggaaa acgaattgtt ctgctcgggc 60 

gtcctggtgc atccgcagtg ggtgctgtca gccgcacact gtttccagaa ctcctacacc 120 

atcgggcrgg gcctgcacag tcttgaggcc gaccaagagc cagggagcca gatggtggag 18 0 

gccagcctct ccgtacggca cccagagtac aacagaccct tgctcgctaa cgacctcatg 24 0 

ctcarcasgt tggacgaatc cgtgtccgag tctgacacca tccggagcat cagcattgct 300 
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tcgcagcgcc ctaccgcggg gaactcttgc ctcgtttctg gctggggtcc gctggcgaac 3$o 

gatcctctga ttgccatcca gtcccagact gtgggaggct gggagtgtga gaagctttcc 420 

caaccctggc agggttgtac catttcggca acctccagtg caaggacgtc ccgctgcatc 480 

Cucactgggc gctcaccact gctcactgca tcacccggaa cactgtgatc aactagccag 540 

caccatagct ctccgaagtc agaccatcat gattactgtg ttgactgtgc tgtctattgt SOO 

accaaccatg ccgacgctta ggtgaaatta gcgtcacttg gcctcaacca tcttggtatc 660 

cagccaccct cactgaattg agatttcctg cttcagtgtc agccattccc acacaatctc 720 

tgacctacag aggtgaggga tcatatagct cttcaaggat gctggtactc ccctcacaaa 780 

ctcatttctc ccgttgtagc gaaaggtgcg ccctccggag cctcccaggg tgggtgtgca 840 

ggccacaatg atgaatgtac gatcgtgttc ccattaccca aagcctttaa accccccatg 900 

ctcagcacac cagggcaggt ccagcacttc ttcatttagt gtatgctgtc cattcatgca 960 

accacctcag gactcctgga ttctctgcct agtcgagctc ctgcatgctg cctccttggg 1020 

gaggtgaggg agagggccca tggtccaatg ggacctgtgc agctgcaaca cattaggtgc 1080 

ttaataaaca gaagctgcga tgttaaaaaa aaaaaaaaa ills 

<210> 178 
<211> 164 
<212> PRT 
<213> Homo sapien 



<220> 

<221> VARIANT 

<222> (1) . . . (164) 

«:223> Xaa = Any Amino Acid 



<400> 178 



Met 


Glu 


Asn 


Glu 


Leu 


Phe 


Cys 


Ser 


Gly 


Val 


Leu 


Val His 


Pro 


Gin 


Trp 


1 








5 










10 








15 


val 


Leu 


Ser 


Ala 


Ala 


His 


Cys 


Phe 


Gin 


Asn 


Ser 


Tyr Thr 


He 


Gly Leu 








20 










25 








30 






Gly 


Leu 


His 


Ser 


Leu 


Glu 


Ala 


Asp 


Gin 


Glu 


Pro 


Gly Ser 


Gin 


Met 


Val 






35 










40 








45 








Glu 


Ala 


Ser 


Leu 


Ser 


Val 


Arg 


His 


Pro 


Glu 


Tyr 


Asn Arg 


Pro 


Leu 


Leu 




50 










55 










60 








Ala 


Asn 


Asp 


Leu 


Met 


Leu 


lie 


Lys 


Leu 


Asp 


Glu 


Ser Val 


Ser 


Glu 


Ser 


65 










70 










75 








80 


Asp 


Thr 


He 


Arg 


Ser 


He 


Ser 


He 


Ala 


Ser 


Gin 


Cys Pro 


Thr 


Ala 


Gly 










85 










90 








95 


Asn 


Ser 


Cys 


Leu 


Val 


Ser 


Gly 


Trp 


Gly 


Leu 


Leu 


Ala Asn 


Asp 


Ala 


Val 








100 










105 








110 






He 


Ala 


He 


Gin 


Ser 


Xaa 


Thr 


Val 


Gly 


Gly 


Trp 


Glu Cys 


Glu 


Lys 


Leu 






115 










120 








125 






Ser 


Gin 


Pro 


Trp 


Gin 


Gly 


Cys 


Thr 


He 


Ser 


Ala 


Thr Ser 


Ser 


Ala 


Arg 




130 










135 










140 






Thr 


Ser 


Cys 


Cys 


He 


Leu 


Thr 


Gly 


Cys 


Ser 


Leu 


Leu Leu 


Thr 


Ala 


Ser 


145 










150 










155 








160 


Pro 


Gly Thr 


Leu 

























<210> 179 

<211> 250 

<212> DNA 

<213> Homo sapien 



<400> 179 
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ctggagcgcc ttggtgtttc aagcccctgc aggaagcaga acgcaccttc tgaggcacct 60 

ccagctgccc ccggccgggg gatgcgaggc tcggagcacc cccgcccggc tgtgattgct 120 

cccaggcact gtucatccca gcctttctgt ccctttgctc ccggcaagcg cttctgctga 180 

aagttcatat ctggagcccg atgtcttaac gaataaaggt cccacgctcc acccgaaaaa 24 0 

aaaaaaaaaa 250 

«:210> 180 
<211> 202 
<212> DNA 
<213> Hcmo sapien 

<400> 180 

actagtccag tgcggtggaa ttccattgtg ttgggcccaa cacaatggct acctttaaca 60 
tcacccagac cccgcccctg cccgcgcccc acgctgctgc taacgacagt atgatgctta 120 
ctctgccacc cggaaaccat tcttatgtaa ttaatgta-g ctttcttgtt cacaaatgcc 
tgatttaaaa aaaaaaaaaa aa 



<210> 181 
<211> 558 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eacure 
<222> (1) . . . (558) 
<223> n = A,T,C or G 



180 
202 



<400> 181 

cccytttgkt naggtctkkg agacamccck agacctwaan ccgtgtcaca gactccyngg 60 

aatgtttagg cagtgctagt aatttcytcg taatgattct gttattactt tcctnactct 120 

ttattcctct ttcttctgaa gactaatgaa gttgaaaatt gaggtggata aatacaaaaa 180 

ggcagcgtga tagcacaagt atctaagtgc agatgaaagt gtgtcatata tatccattca 240 

aaattatgca agttagcaac Cacccagggt taactaaatt actttaatat gctgttgaac 300 

ccactctgct ccttggctag aaaaaattat aaacaggact ttgttagttt gggaagccaa 360 

accgacaata ttctatgttc taaaagttgg gctatacata aattattaag aaatatggaw 420 

ttttattccc aggaatatgg kgtccattct atgaatatta cscrggacag awgtwtgagt 480 

aaaaycagtt ttggtwaata ygtwaatatg tcmtaaacaa acaakgccct gacttatttc 540 

caaaaaaaaa aaaaaaaa -co 

boo 



<210> 182 
<211> 479 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (479) 
<223> n = A,T,C or G 

c400> 182 

acagggwctk grggatgcta agsccccrga rwtygtttga cccaaccctg gcttwttttc 60 

agaggggaaa acggggccta gaagctacag mscatytagy tggcgcgmtg gcacccctgg 120 

cstcacacag astcccgagt; agctgggacc acaggcacac agtcactgaa gcaggcccrg 180 

tcwgcaactc acgttgccac ctccaactta aacattcttc acatgtgatg tccttagtca 240 

ccaaggtcaa actttcccac ccagaaaagg caacttagat aaaatcttag agtactccca 300 
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cactmttcca agtcctcttc cagcctca-t kkgagtcctm cycgggggtc gataggaant 360 
ntctcttggc tctctcaaca aartccctat ycatcccatg ttcaatttgg tacgcatara 420 
awtgscgara aaartaaaat gttctggtty mactttaaaa araaaaaaaa aaaaaaaaa 479 

c210> 183 
<211> 384 
<212> DNA 
<213> Homo sapien 

<400> 183 

aggcgggagc agaagctaaa gccaaagccc: aagaagagtg gcagtgccag cactggtgcc 60 

agtaccagta ccaacaacag tgccagtgcc agtgccagca ccagtggtgg ctccagtgct 120 

ggtgccagcc tgaccgccac tctcacattt gggctcttcg ctggccccgg tggagctggt iso 

gccagcacca gtggcagccc tggtgcctgt ggtttctcct acaagtgaga ttttagatat 240 

tgtcaatcct gccagtcttt ctcttcaagc cagggtgcac cctcagaaac ctactcaaca 300 

cagcactcta ggcagccact atcaatcaat tgaagttgac accccgcact aracctattt 360 
gccatttcaa aaaaaaaaaa aaaa 

<210> 1S4 
<211> 496 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (496) 
<223> n = A,T,C or G 

<400> 184 y 
accgaarcgg gaccgctggc ttataagcga tcatgiiyynt ccrgtatkac ctcaacgagc 60 
agggagatcg agtccacacg ctgaagaaat ttgacccgat gggacaacag acctgctcag 120 
cccatcctgc tcggttctcc ccagatgaca aacactctsg acaccgaatc accatcaaga leo 
aacgcttcaa ggtgctcatg acccagcaac cgcgccctgt cc-ctgaggg tcccttaaac 240 
tgatgtcctt tctgccacct gttacccctc ggagactccg taaccaaact cttcggaccg 300 
tgagccctga tgcctttttg ccagccacac tctttggcat ccagtctccc gtggcgattg 360 
attatgcctg tgtgaggcaa tcarggtggc atcacccata aagggaacac atttgacttt 420 
ttttcctcat attttaaatt actacmagaw tattwmagaw waaatgawtt gaaaaactst 460 
taaaaaaaaa aaaaaa 

496 

<210> 185 
<211> 384 
<212> DNA 
<213> Homo sapien 

<400> 185 

gctggtagcc tatggcgkgg cccacggagg ggctcctgag gccacggrac agtgacctcc 60 

caagcatcyt gcgcsgcgtc ttctaccgtc cctacctgca gatcttcggg cagattcccc 120 

aggaggacat ggacgtggcc ctcatggagc acagcaactg ytcgtcggag cccggcttcc 180 

gggcacaccc tcctggggcc caggcgggca cccgcgtctc ccagtatgcc aactggctgg 24 0 

tggtgccgct ccccgtcacc ttcctgctcg tggccaacat cctgctggtc aacttgccca 300 

ttgccatgtt cagttacaca ttcggcaaag tacagggcaa cagcgatctc tactgggaag 360 

gcgcagcgrt accgcctcat ccgg ^ei 



<210> 186 
<211> 577 
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<212> DNA 

<213> Homo sapien 

<220> 

<221> inisc_f eature 
<222> (1) . . . (577) 
<223> n = A,T,C or G 



<400> 186 

gagttagctc ctccacaacc ttgacgaggt cgtctgcagt ggcctctcgc Ctcataccgc 60 

tnccatcgtc atactgtagg tttgccacca cytcctggca tcttggggcg gcntaatact 120 

ccaggaaact ctcaatcaag tcaccgtcga tgaaacccgt gggccggttc tgccttccgc 180 

ccggtgtgaa aggatccccc agaaggagtg ctcgatcttc cccacactct tgacgacttt 240 

attgagtcga ttctgcacgt ccagcaggag gtcgcaccag ctctctgaca gtgaggtcac 300 

cagccccatc atgccgttga mcgtgccgaa garcaccgag cctcgtgtgg gggkkgaagt 360 

ctcacccaga ctccgcatta ccagagagcc gtggcaaaag acattgacaa actcgcccag 420 

gtggaaaaag amcamctcct ggargtgctn gccgctcctc gtcmgttggt ggcagcgccw 4 80 

tccctttgac acacaaacaa gttaaaggca ttctcagccc ccagaaantc gCcatcatcc 540 

aagatntcgc acagcactna tccagttggg attaaat 577 

<210> 187 
<211> 534 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . . (534) 
<223> n = A,T,C or G 



<4C0> 187 

aacatcttcc tgtataatgc tgtgtaatat cgarccgarn ttgtctgstg agaatycatw 60 

act)cggaaaa gmaacattaa agcctggaca ctggtattaa aactcacaat atgcaacact 120 

ttaaacagtg tgtcaatctg ctcccyynac tttgtcatca ccagtctggg aakaagggca 180 

tgccctattc acacctgtta aaagggcgcc aagcattttt gatccaacat cttttttttt 240 

gacacaagtc cgaaaaaagc aaaagtaaac agttatyaat ttgtcagcca attcactttc 3 00 

ttcacgggac agagccatyt gatccaaaaa gcaaattgca taatattgag cttygggagc 360 

Cgatatttga gcggaagagt agcccttcta cctcaccaga cacaactccc ttccatattg 420 

ggatgctnac naaagtwatg tctctwacag atgggatgcc tttgcggcaa ttctgttctg 460 

aggatctccc agtttatcca ccacrtgcac aagaaggcgt tttcttcctc aggc 534 

<210> 188 

<211> 761 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (761) 
<223> n =. A,T,C or G 



<400> 188 
agaaaccagc atccccnaaa acaacctctc 
tgtgtgcgcg cgcacaccac atagacaggc 
cctctttggt atctatatct gtgaaagttt 



ataccttgtg gacctaattt cgtgtgcgtg 60 
acac,cttttt tacttttgta aaagctcatg 120 
taatgatccg ccataatgcc ttggggacct 180 



wo 00/04149 PCT/US99/I5838 

70 



rcgtcttccg cgcaaacggt actagagaaa acacctatnt tatgagtcaa tccagctngc 240 

tttatccgac atgaaggaaa tctccagatn acaacactna caaactctcc ctkgackarg 300 

ggggacaaag aaaagcaaaa ctgamcataa raaacaatwa cctggcgaga arttgcataa 360 

acagaaatwr ggtagcacac tgaarnacag catcattaaa rmgttwtktt wttctccctc 420 

gcaaaaaaca tgtacngact tcccgttgag taatgccaag ttgttttttt tatnataaaa 480 

cctgcccttc attacatgct tnaaagtggt gtggtgggcc aaaatattga aatgatggaa 540 

ctgaccgata aagctgtaca aacaagcagt gtgcctaaca agcaacacag taatgttgac 600 

atgctcaatt cacaaacgct aatttcatta taaacgtttg ctaaaataca ctttgaacca 660 

tctttctgtn ttcccagagc tgagatntta gattttatgt agtatnaagc gaaaaantac 720 

gaaaataata acactgaaga aaaananaaa aaanaaaaaa a 76 i 

<210> 189 
<211> 482 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (482) 
<223> n = A,T,C or G 

<400> 189 

tttttttttt tttgccgatn ctactattLC attgcaggan gtgggggtgt atgcaccgca 60 

caccggggc- atnagaagca agaaggaagg agggagggca cagcccctcg ctgagcaaca 120 

aagccgcctg ctgccttctc tgtctgtctc ctqgtgcagg cacatgggga gaccttcccc 180 

aaggcagggg ccaccagtcc aggggtggga atacaggggg tgggangtgc gcataagaag 24 0 

cgacaggcac aggccacccg gtacagaccc ctcggctcct gacaggtnga tctcgaccag 300 

gtcattgcgc cctgcccagg cacagcgtan atctggaaaa gacagaatgc tttccct-tc 360 

aaatttggct ngtcatngaa ngggcanttc cccaar.ctng gctnggcctt ggtacncctg 420 

gctcggccca gctccncgtc caaaaantat tcacccnnct ccnaatr.gcc tgcnganccc 480 



<2ia> 190 
<211> 471 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (471) 
<223> n = A,T,C or G 

<400> 190 

ttttt-tttt ttttaaaaca gtttttcaca acaaaattta ttagaagaat agtggttttg GO 

aaaaccctcg catccagtga gaactaccat acaccacatt acagctngga acgtnctcca 120 

aatgtctggt caaatgatac aatggaacca ttcaatctta cacatgcacg aaagaacaag 180 

cgcttttgac atacaatgca caaaaaaaaa aggggggggg gaccacatgg actaaaattt 24 0 

taagtactca tcacatacat taagacacag ttctagtcca gtcnaaaatc agaactgcnt 300 

tgaaaaatct cacgcatgca atccaaccaa agaacttnat tggtgaccat gancnctcta 360 

ctacatcnac cttgatcact gccaggaacn aaaagttnaa ancacncngt acaaaaanaa 420 

tctgtaattn anttcaacct ccgtacngaa aaatnttnnc tatacactcc c 471 

<210> 191 
<2ll> 402 
<212> DNA 



1 



I 
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<213> Homo sapien 
<220> 

<22l> misc_f eature 
<222> (1) . . . (402) 
<223> n = A,T,C or G 



<400> 191 

gagggattga aggtctgttc tastgtcggm ctgttcagcc accaactcca acaagttgct 60 

gtcttccact cactgccrgt aagcttttta acccagacwg tatcttcaca aatagaacaa 120 

at-ctccacc agtcacatct tctaggaccc ttttggattc agttagtata agcccctcca 180 

ctccccttgt taagacttca tctggtaaag tcttaagttt tgtagaaagg aattyaattg 240 

ctcgttctct aacaacgccc tctccctgaa gcatttggcc gaacaaccca cctaaagtcc 300 

ctttgtgcat ccattttaaa tatacttaat agggcactgk tncactaggt taaatcctgc 360 

aagagccatc tgtctgcaaa agctgcgtca gtataCctgc ca 402 

<210> 192 

<211> 601 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 

<222> (1) . . . (601) 

<223> n = A,T,C or G 



<400> 192 

gagctcggat ccaataatct ttgtccgagg gcagcacaca tatncagtgc caCggnaact 60 

ggcccacccc acatgggagc agcatgccgc agntacataa ggtcactccc tgagccagac 120 

atgcytyttt gaycaccgtg tgccaagtgc tggtgattct yaacacacyt ccatcccgyt 180 

cttttgtgga aaaactggca cctkcctgga actagcarga caccacttac aaactcaccc 240 

acgagacact tgaaaggtgt aacaaagcga ytcttgcatt gctttttgcc cctccggcac 3 00 

cagttgccaa tactaacccg ccggtttgcc tccatcacat ttgtgatctg cagctctgga 360 

tacacctcct gacagcactg aagaacttct tctcttgttt caaaagcarc tctcggtgcc 420 

tgctggacca ggttcccatt tcccagtcyg aatgttcaca cggcatattt wacttcccac 480 

aaaacactgc gattrgaggc tcagcaacag caaatcctgt tccggcattg gctgcaagag 540 

ccrcgatgta gccggccagc gccaaggcag gcgccgcgag ccccaccagc agcagaagca 600 

^ 601 

<210> 193 
<211> 608 
<212> DNA 
<213> Homo sapien 



<220> 

<221> [iiisc_f eature 
<222> (1) . . . (608) 
<223> n = A,T,C or G 



<400> 193 

atacagccca natcccacca cgaagatgcg ctcgttgact gagaacctga tgcggtcact 
ggtcccgctg cagccccagc gactctccac ctgctggaag cggttgatgc tgcactcytt 
cccaacgcag gcagmagcgg gsccggtcaa tgaactccay tcgtggctto gggtkgacgg 
tkaagtgcag gaagaggctg accacctcgc ggtccaccag gatgcccgac tgtgcgggac 
ctgcagcgaa actcctcgat ggtcatgagc gggaagcgaa cgaggcccag ggccttgccc 
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agaaccctcc gcctgttctc tggcgtcacc tgcagctgcc gccgccgaca ctcggcctcg 360 

gaccagcgga caaacggcr- tgaacagccg cacctcacgg acgcccagtg tgccgcgctc 420 

caggarmr.gsc accagcgtgc ccaggtcaat gccggtgaag ccctccgcgg gtratggcgc 480 

ctgcagtgtt tttgccgatg tcctccaggc acaggctggc cagctgcggt tcatcgaaga 54 0 

gtcgcgcccg cgcgagcagc atgaaggcgt tgtcggctcg cagttcttct tcaggaactc 600 

cacgcaac g^a 

<210> 194 
<211> 392 
<212> DNA 
<213> Hono sapien 

<220> 

<221> misc_f eature 
<222> (1)...(392) 
<223> n = A,T,C or G 

<400> 194 

gaacggcitgg accctgcctc gcattgtgct tgccggcagg gaataccttg gcaagcagyt 60 

ccagtccgag cagcrcccaga ccgctgccgc ccgaagctaa gcctgccccc ggccctcccc 120 

tccgccccaa cgcagaacca gtagtgggag cactgtgttt agagttaaga gtgaacactg 18 0 

tttgatttta cttgggaatt CccCctgtta tacagctttt cccaatgcta atttccaaac 240 

aacaacaaca aaacaacacg tttgcctgtt aagttgtata aaagtaggtg attctgcatt 300 

taaagaaaat attactgtta catatactgc ttgcaattcc tgtatttatt gktnctstgg 360 

aaataaatat agttattaaa ggttgtcant cc 392 

<210> 195 
<2I1> 502 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (502) 
<223> n = A,T,C or G 

<400> 195 

ccsttkgagg ggtkaggkyc cagttyccga gtggaagaaa caggccagga gaagtgcgtg 60 

ccgagctgag gcagatgttc ccacagtgac ccccagagcc stgggstata gtytctgacc 120 

ccccncaagg aaagaccacs ttctggggac atgggctgga gggcaggacc tagaggcacc 18 o 

aagggaaggc cccactccgg ggstgttccc cgaggaggaa gggaaggggc tctgtgtgcc 24 0 

ccccasgagg aagaggccct gagtcctggg atcagacacc ccttcacgtg tatccccaca 300 

caaatgcaag ctcaccaagg tcccctctca gcccccctcc stacaccctg amcggccact 360 

gscscacacc cacccagagc acgccacccg ccatggggar tgtgctcaag garccgcngg 420 

gcarcgtgga catctngtcc cagaaggggg cagaatctcc aatagangga ctgarcmstt 480 

gctnanaaaa aaaaanaaaa aa 5Q2 

<210> 196 

<211> 665 

<212> DNA 

<213> HofTiO sapien 

<220> 

<221> inisc_f eature 
<222> (1) . . . (665) 
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<223> n = A,T,C or G 



<400> 196 

ggctacttgg tttcatcgcc accacttagt ggatgtcatt tagaaccact ttgtccgctc 60 

cctctggaag ccttgcgcag agcggacttc gtaactgttg gagaataact gctgaatttt 120 

wagctgcctk gagttgatts gcaccactgc acccacaacc Ccaatatgaa aacyawctga 180 

actwacttat tatcttgcga aaagtacaac aatgaaaatt tcgttcatac tgtatckatc 240 

aagcatgatg aaaagraawa gatatatatr ccttcattat gctaaattat gattgccact 300 

attaatcggc aaaatgcgga gtgtatgttc ttttcacagt aatatatgcc ttttgtaact 360 

tcacttggtt atrctattgt aaatgarcta caaaattctt aatttaagar aatggtatgt 420 

watatttatc tcattaartt ctctcctk.gt tcacgtwaat ttcgaaaaga wtgcatgatt 480 

tcttgacaga aatcgatctt gatgctgtgg aagtagtttg acccacatcc ctatgagttt 54 0 

ttcttagaat gtataaaggt tgtagcccat cnaacttcaa agaaaaaaat gaccacatac 600 

tttgcaatca ggctgaaatg Cggcatgctn ttctaatccc aactttataa actagcaaan 660 

aagtg g65 

<210> 197 

<211> 492 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> tnisc_f eature 
<222> (1) . . . (492) 
<223> n = A,T,C or G 

<4O0> 197 

ttttnttctt tttcttttgc aggaaggatt ccatttattg tggatgcatt ttcacaatat 60 

atgtttattg gagcgatcca ttatcagtga aaagtatcaa gtgcttataa natttttagg 120 

aaggcagatt cacagaacat gctngtcngc ttgcagtttt accccgtana gacnacagag IBO 

aattatagtc naaccagtaa acnaggaatt cactttccaa aagattaaat ccaaactgaa 240 

caaaattcta ccctgaaact tactccatcc aaatattgga ataanagcca gcagtgatac 300 

attccctcct gaactttaga ttttctagaa aaatatgtaa tagcgatcag gaagagctct 360 

tgttcaaaag tacaacnaag caatgtcccc tcaccacagg cctcaattca aactttgatc 420 

cacttcactc ccatcacggg agtcaatgct acccgggaca cctgcattcc gttcatnctg 480 

ancntggctt aa 4 92 

<2ia> 198 
<211> 478 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (478) 
<223> n = A,T,C or G 

<400> 198 

ttcntttcgn atttcantct gtannaanta ttttcattat gtctactana aaaatatnaa 60 

tgtntccacn acaaatcaCn ttacntnagt aagaggccan ctacattgta caacatacac 120 

tgagtatatt ttgaaaagga caagtttaaa gtanacncat attgccganc atancacatt 18 0 

catacatggc Ctgattgata tttagcacag canaaactga gtgagtcacc agaaanaaat 240 

natatatgtc aatcngattt aagatacaaa acagatccta tggtacatan catcntgcag 300 

gagttgtggc ttcatgttta ctgaaagtca atgcagttcc tgcacaaaga gatggccgta 360 

agcattctag cacctccact ccatggttaa gaatcgtaca cttatgctta catatgtnca 420 
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gggtaagaat tgcgccaagc naanttatgg agaggtccan gagaaaaatt tgatncaa 

<210> 199 
<211> 482 
<212> DNA 
<213> Homo sapien 



<220> 

<221> n-dsc_f eature 
<222> (1)...(482) 
<223> n = A,T,C or G 



<400> 199 

agtgacttgt cctccaacaa aaccccttga ccaagttcgc ggcactgaca accagaccta 60 

tgctagrtcc tgtcatctat ccgctactaa atgcagactg gaggggacca aaaaggggca 120 

tcaactccag ccggattatt tcggagccCg caaatctatt cctacttgta cggacttcga 180 

agtgattoag tttcctctac ggacgagaga ctggctcaag aatatcctca tgcagcccta 240 

tgaagccnac tctgaacacg ctggttatct nagacgagaa ncagagaaat aaagtcnaga 300 

aaatttacc- ggangaaaag aggccttngg ctggggacca tcccattgaa ccttctccta 360 

anggactcta agaanaaact accacacgcn tgtngtatcc tggtgccngg ccgtttantg 420 

aacncngacn ncacccttnt ggaatanant cttgacngcn Ccctgaactt gctcctctgc 480 



<210> 200 

<211> 270 

<212s DNA 

<213> Homo sapien 



<220> 

<221> mi sc_f eature 
<222> (1) . . . (270) 
<223> n = A,T,C or G 



<400> 200 

cgg=cgcaag tgcaactcca gccggggccg tgcggacgaa gaccctgcca gcagttggtc 

cgactgcgac gacggcggcg gcgacagtcg caggtgcagc gcgggcgccc ggggtcttgc 

aaggccgagc tgacgccgca gaggccgtgt cacgtcccac gaccttgacg ccgtcgggga 

cagccggaac agagcccggt gaangcggga ggccccgggg agccccccgg gaagggcggc 
ccgagagata cgcaggtgca ggtggccgcc 

<210> 201 
<211> 419 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 

<222> (1) . . . (419) 

<223> n = A,T,C or G 



<400> 201 

tctttttctt ttttggaatc tactgcgagc acagcaggcc agcaacaagc ttattttg::a 60 

gctagcaagg taacagggca gggcatggtt acatgtccag gtcaacttcc ttcgtcgcgg 120 

ttgattggtt tgcctttatg ggggcggggt ggggtagggig aaancgaagc anaantaaca 160 

tggagtgggt gcaccctccc tgtagaacct ggttacnaaa gctcggggca gttcacctgg 240 
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cctgtgaccg ccattccctt gacatcaatg ctaccagaag tcaggatatc ttttagagag 300 
tccactgtnt ctggagggag attagggctt cttgccaana Cccaancaaa acccacntga 350 
aaaagtcgga tgatncangt acngaatacc ganggcatan ttctcatant cggtggcca 419 

<210> 202 
<211> 509 
<212> DNA 
<213> Ho:no sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (509) 

<223> n = A,T,C or G 

<400> 202 

tctntctttt tcttttcttc ttttttctct Cttttttttt tttttttttt ttttcttttc go 

tggcacttaa tccattttta cctcaaaatg tctacaaanc ttnaacncnc cattacacng 120 

gtnatttcnc aaaatcraaa nntcattcaa atr.cnagcca aancccttac ncaaacnnaa 180 

tacr.cncaaa aatcaaaaac atacntntct ttcagcaaac ttngttacat aaattaaaaa 24 0 

aatatatacg gctggtgctt toaaagtaca attatcccaa caccgcaaac atntttnnaa 300 

ggaactaaaa taaaaaaaaa cactnccgca aaggttaaag ggaacaacaa attcntttta 360 

caacancnnc nattataaaa accacacctc aaatctcagg ggaatataca cttcacacng 420 

ggatcctaac ttttactnca ctttgtttat ttttttanaa ccactgr.ntt gggcccaaca 480 

caatggnaat nccnccncnc tggactagt 5Q9 

<210> 203 
<211> 533 
<212> DNA 
<213> Homo sapien 

<220> 

<22i> misc_feature 
<222> (1) . . . (583) 
<223> n = A,T,C or G 

<400> 203 

ttcctttctt ttrttcctga cccccctctt ataaaaaaca agttaccatt ttatttcact 60 

cacacacatc tattttataa ttggtattag aCattcaaaa ggcagctttt aaaatcaaac 120 

taaatggaaa ctgccctaga tacataattc ttaggaatta gcttaaaatc tgcctaaagc 180 

gaaaatct-c tctagctctt ttgactgtaa atttttgact cttgcaaaac atccaaattc 240 

acttttcttg tctttaaaat tatctaatct ttccattttt tccctattcc aagtcaattc 300 

gcttctctag cctcatttcc tagctcttat ctactattag taagtggctt ttttcctaaa 360 

agggaaaaca ggaagagana atggcacaca aaacaaacat tttatattca tatttctacc 420 

tacgttaata aaatagcatt ttgtgaagcc agctcaaaag aaggcttaga tccttttatg 480 

tccattttag tcaccaaacg atatcnaaag tgccagaaCg caaaaggctt gtgaacattt 540 

attcaaaagc caatataaga tatttcacat actcatcttt ctg 533 

<210> 204 

<211> 589 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (599) 
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<223> n = A,T,C or G 



<400> 204 

ttcttctcnt ttctcttttc ttct-tnctc tcccttcttt ttganaatga ggatcgagtt 60 

tttcactctc tagatagggc atgaagaaaa ctcatctttc cagctttaaa ataacaatca 120 

aaccccctat gctacatcat attttaagtt aaactaatga gccactggcc catcttctcc 180 

tgaaggaaat ctgttcattc ttctcattca tatagttata tcaagtacta ccttgcatat 240 

tgagaggttt ttcttctcta ttcacacata tattcccatg tgaattcgta rcaaaccttt 300 

attttcacgc aaactagaaa ataatgtntt cttttgcata agagaagaga acaatatnag 360 

cattacaaaa ctgctcaaac tgcttgttaa gnctatccat tataattagc tnggcaggag 420 

ctaatacaaa tcacatttac ngacnagcaa taataaaact gaagtaccag ttaaatatcc 48 0 

aaaataatca aaggaacatt ttcagcccgg gtataattag ccaattcact ttacaagcat 540 

tcattnagaa tgaatccaca tgttattatt ccntagccca acacaatgg 589 

<210> 205 
<211> 545 
<212> DNA 
<213> Homo sapien 

c220> 

<221> misc_feature 

<222> (1)...(545) 

<223> n = A,T,C or G 

<400> 205 

cttttntttt ttttttcagc aataatcaga acaatattta tcctnatatt caaaattcat 60 

agaaaagcgc cttacattta ataaaagttt gttcctcaaa gcgatcagag gaattagata 120 

tngtcctgaa caccaatatt aatctgagga aaacacacca aaatacatta agtaaattat 180 

ttaagatcat agagcttgta agtgaaaaga taaaacttga ccccagaaac cctgagcatt 240 

aaaaacccac tatcagcaaa taaattacca tggactcctt gccttaattt tgcgatgaat 300 

acggggtgtc actggtaaac caacacattc tgaaggatac atcacttagt gatagatcct 360 

tatg-acctt gctanatnac gtggatatga gttgacaagt ctctccttct tcaatctttt 420 

aaggggcnga ngaaacgagg aagaaaagaa aaggattacg catactgtcc ttcctatngg 48 0 

aaggattaga tatgttccct ctgccaatat taaaaaaata ataatgttca .ctactagtga 540 
aaccc 

<210> 206 
<211> 487 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (487) 
<223> n = A,T,C or G 

<400> 206 

ctcttctttt ttttttagtc aagtttctna tcttcattat aattaaagtc ttggtcattt 60 

catttattag ccctgcaact cacatattta aattaaagaa acgttnttag acaactgtna 120 

caatttataa atgtaaggcg ccatcattga gtanacatat tcctccaaga gtggatgtgt 180 

cccttctccc accaactaat gaancagcaa cattagctta atctcattag tagatnatac 

actgccgcaa acgctaatcc tcttctccat ccccatgtng acattgtgta tatgtgtgag 

ttggtnagaa tgcatcanca acctnacaat caacagcaag acgaagctag gcntgggctt 360 

tcggtgaaaa tagaccgcgt cCgtctgaat caaacgacct gacctatccc cggtggcaag 420 

aacccctcga accgccccct caaaggcngc tgccacattt gtggcntctn tcgcacttgt 480 



240 

300 
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ttcaaaa 



487 



<210> 207 
<211> 332 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (332) 
<223> n = A,T,C or G 

<400> 207 

tgaaccggcc aaaagaccgc atttttanaa ctagcaactc ttatctcttc ccttcaaaaa 60 

tacacagcaC taaatcccaa atcctactta aagacctgac agcttgagaa ggtcactact 120 

gcatttatag gaccttctgg tggttctgct gttacnttcg aancctgaca atccttgana 180 

acctctgcat gcagaggagg taaaaggtat tggattttca cagaggaana acacagcgca 240 

gaaacgaagg ggccaggctt accgagctrg tccaccggag ggctcatggg tgggacacgg 300 

aaaagaaggc agcctaggcc ctggggagcc ca 332 

<210> 208 

<211> 524 

<212> DNA 

<213> Homo sapien 

<220> 

<221> inisc_f eature 
<222> (1) ... (524) 
<223> n = A,T,C or G 

<400> 208 

agggcgtggt gcggagggcg tcaccgtttt gtctcagtaa caacaaatac aaaaagaccg 6 0 

gttgtgttcc ggccccaccc aaccacgaag tngatttctc ttgtgtgcag agtgactgat 120 

tttaaaggac atggagcccg tcacaatgtc acaacgccac agcgtgaagg gcacactcac 180 

ccccgcgtga tccacactta gcaaccaaca atagctcatg agtccatact cgtaaacacc 240 

ctcggcagaa tacttntcga aacttgcaga tgataaccaa gatccaagat atttcccaaa 300 

gtaaatagaa gtgggtcata atattaatta cctgctcaca tcagcttcca tttacaagtc 360 

atgagcccag acactgacat caaactaagc ccacttagac tcctcaccac cagtctgtcc 420 

cgccatcaga caggaggctg tcaccctgac caaattctca ccagtcaatc atctatccaa 480 

aaaccattac ctgatccact tccggtaatg caccaccttg gtga 524 

<210> 209 
<211> 159 
<212> DNA 
<213> Homo sapien 

<400> 209 

gggtgaggaa atccagagtt gccatggaga aaattccagt gtcagcattc ttgctccctg 60 

tggccctctc ctacactcrg gccagagaca ccacagtcaa acctggagcc aaaaaggaca 120 

caaaggactc tcgacccaaa ctgccccaga ccctcccca 159 

<210> 210 
<211> 256 
<212> DNA 
<213> Homo sapien 
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<22Q> 

<221> mi3C_f eature 
<222> (1) . . . (256) 
<223> n = A,T,C or G 

<'!00> 210 

actccctggc agacaaaggc agaggagaga gccctgttag ttctgtgttg ttgaactgcc 60 

actgaacttc tctccacttg gactattaca tgccanttga gggaccaatg gaaaaacgta 120 

tggggagatt tcanccaatt tangcntgta aatggggaga ctggggcagg cgggagagat 180 

ttgcagggtg naaatgggan ggctggtttg tcanatgaac agggacatag gaggtaggca 240 

ccagcatgct aaatca 256 

<210> 211 
<211> 264 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (264) 

<223> n = A,T,C or G 

<400> 211 

acattgtttt tttgagacaa agcatcgaga gagctctcct taacgtgaca caacggaagg 60 

actggaacac atacccacat ctctgctccg agggataatt ttctgataaa gtcctgctgt 120 

acattcaagc acacatgtca catat-attc agttccatgt ttatagccta gttaaggaga 180 

ggggagatac atccngaaag aggaccgaaa gaaatactca agtnggaaaa cagaaaaaga 240 

aaaaaaggag caaatgagaa gcct 264 

<210> 212 
<211> 328 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (328) 
<223> n = A,T,C or G 

<400> 212 

acccaaaaac ccaatgctga atatttggct tcattattcc canattcttt gattgtcaaa 60 

ggatttaatg ttgtctcagc ttgggcactt cagttaggac ctaaggatgc cagccggcag 120 

gtttatatat gcagcaacaa tattcaagcg cgacaacagg ttattgaact tgcccgccag 180 

t-naatttca ttcccattga cttgggatcc ttatcatcag ccagagagat tgaaaattta 240 

cccctacnac tctrtactct ctgganaggg ccagtggtgg tagctataag cttggccaca 300 

tttttttttc ctttattcct ttgtcaga 328 

<210> 213 
<211> 250 
<:212> DNA 
<213> Homo sapien 

<220> 

<22l> misc feature 
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<222> (1) . . . (250) 
<223> n = A,T,C or G 



<400> 2X3 

actca-gagc agagcgacat atccnagtg- agactgaata aaactgaatt ctctccagtt 
taaagcatcg ctcacCgaag ggatagaagt gactgccagg agggaaagca agccaaggct 
cattatgcca aagganatat acatttcaat tctccaaacc tcttcctcat cccaagagtt 
ttcaatatcc gcatgaacct gccgataanc cacgttaana aacaaatacc tctctnacct 
tctcatcggt 

<210> 214 

<211> 444 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> misc_feature 

<222> (1) . . . (444) 

<223> n = A,T,C or G 



<400> 214 

acccagaatc caatgctgaa tatttggctt cattatcccc agattctttg attgtcaaag 

gatttaatgt tgcctcagc- tgggcacttc agttaggacc taaggatgcc agccggcagg 120 

tttacatatg cagcaacaat attcaagcgc gacaacaggt tattgaactt gcccgccagc 180 

cgaacttcac tcccattgac tcgggaccct tatcatcagc canagagatt gaaaatttac 240 

ccctacgact ctttaccctc tggagagggr cagtggtggt agctataagc ttggccacat 300 

ttttttctcc tttactcctt tgtcagagac gcgactcatc catatgctan aaaccaacag 360 

agcgacttct acaaaattcc tataganatt gtgaataaaa ccctacctat agttgccatt 420 



actttgctcc ccccaataca cccc 

<210> 215 
<211> 366 
<212> DNA 
<213> Homo sapien 



60 



444 



<220> 

<221> misc_f eature 

<222> (1) . . . (366) 

<223> n = A,T,C or G 



<400> 215 

actcatgagc agagcgacat atccaagtgt anactgaata aaactgaatt ctctccagtt 60 
taaagcattg ctcactgaag ggatagaagt gactgccagg agggaaagta agccaaggct 120 
cattatgcca aagganatat acatttcaat tctccaaact tcttcctcat tccaagagtt 180 
ttcaatattt gcatgaacct gctgaraagc catgttgaga aacaaatatc tctctgacct 240 
tctcatcggt aagcagaggc tgtaggcaac atggaccata gcgaanaaaa aacttagtaa 300 
tccaagctgt tttccacact gtaaccaggt ttccaaccaa ggtggaaatc tcctatactt 360 
ggtgcc 

<210> 216 
<211> 260 
<212> DNA 
<213> Homo sapien 



<220> 
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<221> misc_feacure 
<222> (1) . . . (260) 
<223> n = A,T,C or G 

<400> 216 

ctgtacaaac agaaccccac tgcangaggg agggccgggc caggagaatc tccgcctgtc 60 

caagacaggg gcctaaggag ggtccccaca ccgctnntaa gggctnttnc attttcttac 120 

taataaaaag tnnaaaaggc ctcttctcaa ctttcttccc ttnggccgga aaatttaaaa 180 

accaaaaact tcctnaagtt ntcaagctat catatatacc ntaccccgaa aaagcaacat 240 

aatccttccc tccctccttt 260 

<210> 217 

<211> 262 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 

<222> (1>...(262) 

<223> n = A,T,C or G 



<400> 217 

acccacgtgg gtaagtttan aaatgttaca atctcaggaa naggaacgca tataattgta 

tcctgcccat aattttctat tttaataagg aaatagcaaa ttggggtggg gggaatgtag 

ggcatcctac agttcgagca aaacgcaatc aaatgcggaa ggacagcact gaaaaatttc 

atgaataatc tgtatgatta catgcctcta gagtagattt ataatcagcc acttacccta 
acacccttca tgcctgtaaa gt 



60 
120 
180 
240 
262 



<210> 218 
<211> 205 
<212> DNA 
<213> Homo sapien 



<220> 

<22l> misc_feacure 
<222> (1) . . . (205) 
<223> n = A,T,C or G 



<400> 218 

accaaggtgg tgcattaccg gaantggatc aangacacca tcgtggccaa cccctgagca 
cccctatcaa ctcccttttg tagtaaactt ggaaccttgg aaatgaccag gccaagactc 
aggcctcccc agttccactg acctttgtcc ttangtntna ngtccagggc tgctaggaaa 
anaaatcagc agacacaggt gtaaa 

<210> 219 
<211> 114 
<212> DNA 
<213> Homo sapien 

<400> 219 

tactgttttg tctcagtaac aacaaataca aaaagactgg tcgcgttccg gccccatcca 
accacgaagt CgattCctct tgcgtgcaga gtgactgatt tcaaaggaca tgga 

<210> 220 
<211> 93 
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<212> DMA 

<213> Homo sapien 

<400> 220 

actagccagc acaaaaggca gggtagcccg aattgcctcc tgctctttac acttctttta 60 
aaacaagcat ttagcgccca gtccccaccg agt 93 

<210> 221 
<211> 167 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feacure 
<222> (1) . . . (167) 
<223> n = A,T,C or G 

<400> 221 

actangtgca ggtgcgcaca aatattrgtc gatattccct tcatcttgga ttccacgagg 60 

tcctttgccc agcctgtggc tctactgtag taagtttccg ccgatgagga gccagnatgc 120 

cccccactac cttccccgac gctccccar.a aatcacccaa cctctgt i67 

<2ia> 222 

<211> 351 

<212> DNA 

<213> Homo sapien 

<400> 222 

agggcgtggt gcggagggcg gtactgacct cattagtagg aggacgcatc ctggcacccc 60 

gtccttcacc tgtcccccaa tcctcaaaag gccatactgc ataaagtcaa caacagataa 120 

atgtttgctg aattaaagga tggatgaaaa aaattaataa tgaacttctg cataatccaa 180 

tctcctcttt cacatttcta gaagaagttt ctttgagcct actagacccc gggaatcttt 240 

taggtgagca tgactagaga gcttgtaggt tgcttttaca tatatctggc atatttgagc 300 

ctcgtatcaa aacaacagat tggtaaaggt ggtactattg tattgataag t 351 

<2i0> 223 
<211> 383 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (383) 
<223> n = A,T,C or G 

<400> 223 

aaaacaaaca aacaaaaaaa acaattcttc attcagaaaa attatcttag ggactgatat SO 

tggtaattac ggtcaattta atwrtrttkt ggggcatttc cttacattgc cttgacaaga 120 

tLaaaacgtc tgtgccaaaa ctttgtattt tatttggaga cttctcatca aaagtaatgc 180 

tgccaaagca agtctaagga attagtagtg ttcccmtcac ttctttggag tgtgctattc 240 

taaaagactc tgatttcctg gaacgacaat tatattttaa cttcggtggg ggaaanagtt 300 

acaggaccac agccttcacc tctgatactt gtaaatcaat cttttattgc acttgttttg 360 

accattaagc tatatg-tca aaa 333 



<210> 224 
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<211> 320 
<212> DNA 
<:213> Homo sapien 

<400> 224 

cccccgaagg ctccttgtta gaaaatagta cagttacaac caataggaac aacaaaaaga 60 

aaaagttcgt gacattgtag tagggagtgt gtacccctta ctccccatca aaaaaaaaat 120 

ggatacacgg ttaaaggata raagggcaat attctatcat atgttctaaa agagaaggaa 180 

gagaaaatac tactttctcr aaatggaagc ccctaaaggt gctttgatac tgaaggacac 240 

aaatgcggcc gtccatcctc ctttaragtt g=acgacttg gacacggtaa ctgttgcagt 300 

cttaractcm gcaccgcgac 32o 

<210> 225 
<211> 1214 
<212> DNA 
<213> Homo sapien 

<400> 225 

gaggaccgca gcccgcactc gcagccctgg caggcggcac tggtcatgga aaacgaattg 60 

tcctgcccgg gcgccccggt gcatccgcag tgggtgctgc cagccgcaca ctgtttccag 120 

aactcctaca ccatcgggct gggcctgcac agtcttgagg ccgaccaaga gccagggagc 180 

cagatggtgg aggccagcct ctccgtacgg cacccagagc acaacagacc cttgctcgct 240 

aacgacccca tgcccatcaa gttggacgaa tccgtgtccg agtctgacac catccggagc 300 

atcagcattg cttcgcagtg ccctaccgcg gggaactctt gcctcgtttc tggctggggc 360 

ccgccggcga acggcagaat gcctaccgtg ccgcagtgcg tgaacgtgtc ggtggtgcct 420 

gaggaggtcc gcagtaagct ctacgacccg ctgtaccacc ccagcatgtt ccgcgccggc 480 

ggagggcaag accagaagga ctcctgcaac ggtgactctg gggggcccct gatctgcaac 540 

gggtacttgc agggccctgt gtctttcgga aaagccccgt gtggccaagt tggcgtgcca 600 

ggtgtctaca ccaacccccg caaactcact gagcggatag agaaaaccgt ccaggccagt 6G0 

taactctggg gactgggaac ccatgaaatt gacccccaaa tacatcctgc ggaaggaatt 720 

caggaatatc tgttcccagc ccctcctccc tcaggcccag gagtccaggc ccccagcccc 780 

tcctccctca aaccaagggt acagatcccc agcccctcct ccctcagacc caggagtcca 840 

gaccccccag cccctcctcc ctcagaccca ggagtccagc ccctcctccc tcagacccag 900 

gagtccagac cccccagccc ctcctccctc agacccaggg gtccaggccc ccaacccctc 960 

ctccctcaga cccagaggtc caagccccca acccctcctt ccccagaccc agaggcccag 1020 

gtcccagccc ctcctccctc agacccagcg gtccaacgcc acctagactc tccctgtaca 1080 

cagtgccccc ttgtggcacg ttgacccaac cttaccagct ggtttttcat tttttgtccc 1140 

tttcccctag atccagaaat aaagtctaag agaagcgcaa aaaaaaaaaa aaaaaaaaaa 1200 
aaaaaaaaaa aaaa 

1214 

<210> 226 
<:211> 119 
<212> DNA 
<213> Homo sapien 

<400> 226 

acccagtacg tgcagggaga cggaacccca tgtgacagcc cactccacca gggttcccaa 60 
agaacctggc ccagtcacaa tcattcatcc tgacagtggc aataatcacg acaaccagt 119 

<210> 227 
<211> 818 
<212> DNA 
<213> Homo saoien 



<400> 227 
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acaattcata gggacgacca atgaggacag ggaatgaacc cggctccccc ccagccctga GO 

tct;:cgctac atatggggtc ccttttcatt ctctgcaaaa acactgggtt tcccgagaac 120 

acggacggct cttagcacaa tttgtgaaat ctgtgtaraa ccgggctttg caggggagat 180 

aactttcctc ctctggagga aaggtggtga ttgacaggca gggagacagc gacaaggcta 24 0 

gagaaagcca cgctcggcct cctctgaacc aggatggaac ggcagacccc tgaaaacgaa 300 

gcttgccccc ttccaaccag ccacttctga gaacccccat ctaacttcct actggaaaag 360 

agggcccccc caggagcagt ccaagagttt ccaaagataa cgtgacaact accacctaga 420 

ggaaagggtg caccctcagc agagaagccg agagcttaac Cctggtcgtt tccagagaca 480 

acctgctggc tgccctggga tgcgcccagc ctttgagagg ccactacccc atgaacttct 540 

gccatccacc ggacatgaag ccgaggacac tgggcttcaa cactgagttg tcatgagagg 600 

gacaggctct gcccccaagc cggctgaggg cagcaaccac tctcctcccc tttctcacgc 660 

aaagccactc ccacaaaccc agaccacacc atgaagcaac gagacccaaa cagtttggct 720 

caagaggata tgaggaccgr ctcagcctgg cttcgggctg acaccatgca cacacacaag 78 0 

gtccacttct aggttttcag cctagacggg agtcgcgt 818 

<210> 228 
<211> 744 
<212> DNA 
<213> Homo sapien 

<400> 228 

ac-ggagaca ctgttgaact tgatcaagac ccagaccacc ccaggtctcc ttcgtgggat GO 

gtcatgacgt ttgacatacc tttggaacga gcctccccct tggaagatgg aagaccgtgt 120 

tcgtggccga cctggcccct cctggcctgt ttcttaagat gcggagtcac actccaatgg 180 

taggaaaagt ggcttcgtaa aacagaagag cagtcactgt ggaactacca aatggcgaga 24 0 

tgctcggtgc acattggggt gctttgggat aaaagattta tgagccaact attctctggc 300 

accagattct aggccagttt gttccactga agcttttccc acagcagtcc acccctgcag 360 

gctggcagct gaatggcttg ccggtggccc tgcggcaaga tcacactgag atcgatgggt 420 

gagaaggcta ggatgcttgt ctagtgttct tagctgtcac gctggctcct tccaggttgg 480 

ccagacggtg ttggccactc ccccctaaaa cacaggcgcc ctcccggtga cagtgacccg 540 

ccgtggtatg ccttggccca ttccagcagt cccagttatg catttcaagt ttggggtttg 600 

ttcttttcgt caatgtccct ctgtgtCgCc agctgtcttc atttcctggg ctaagcagca 660 

ttgggagatg rggaccagag atcc:acccct taagaaccag tggcgaaaga cactrtcttt 720 

cttcactctg aagtagctgg tggt 744 



<210> 229 
<211> 300 
<212> DNA 
<213> Homo sapien 

<400> 229 

cgagtctggg tttcgtctac aaagtttgat ccctcctttt ctcatccaaa ccacgtgaac 60 

cattacacat cgaaataaaa gaaaggtggc agacttgccc aacgccaggc tgacatgtgc 120 

tgcagggctg ttgtttttta actattattg ttagaaacgt cacccacagt ccctgttaat ISO 

ttgtatgtga cagccaactc tgagaaggtc ctatttttcc acctgcagag gatccagtct 240 

caccaggctc c;:ccttgccc tcacactgga gcctccgcca gtgtgggtgc ccaccgacat 300 

<210> 230 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 230 

cagcagaaca aatacaaata tgaagagcgc aaagatctca taaaatctat gctgaggaat 6 0 

gagcgacagt ccaaggagga gaagcttgca gagcagctca agcaagctga ggagctcagg 120 
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caatacaaag tcctggttca cactcaggaa cgagagccga cccagttaag ggagaagttg 
cgggaaggga gagatgcctc cctctcactg aatgagcatc tccaggccct cctcactccg 
gatgaaccgg acaag-ccca ggggcaggac ctccaagaaa cagacctcgg ccgcgaccac 

g 



180 
240 
300 
301 



<210> 231 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 231 

gcaagcacgc tggcaaacct ctgccaggtc agctccagag aagccattag tcattttagc 60 

caggaactcc aagcccacac cctcggcaac tggggacttg cccaggttag ccttgaggac 120 

ggcaacacgg gacttcccat caggaagtgg gacgtaigatg agctgatcaa gacggccagg 180 

tctgaggacg gcaggatcaa tgatgtcagg ccggttggta ccgccaacga tgaacacatt 240 

tcttttcgtg gacatgccat ccatttctgc caggatctgg ttgatgactc ggtcagcagc 300 



<210> 232 
<2il> 301 
<212> DNA 
<213> Homo sapien 

<400> 232 

agtaggtatt tcgtgagaag tccaacacca aaactggaac atagttctcc ttcaagtgtt 50 

ggcgacagcg gggcttcctg actctggaat ataactt.tgt gtaaattaac agccacccac 120 

agaagagtcc acctgctgtg aaggagagac agagaactct gggr.tccgtc gtcctgtcca 180 

cgtgccgcac caagcgcCgg tgccagcctg ctacctgtcc ircactgaaaa tctggctaat 240 

gctctcgtgt atcacttctg actctgacaa tcaatcaatc aatggcctag agcaccgact 300 

3 301 

<210> 233 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 233 

atgactgact tcccagtaag gctctctaag gggtaagtag gaggatccac aggatttgag 60 

atgccaaggc cccagagatc gtttgatcca accctcttat tttcagaggg gaaaatgggg 120 

cctagaagtt acagagcatc tagctggtgc gccggcaccc ctggcctcac acagactccc 180 

gagcagctgg gactacaggc acacagtcac tgaagcaggc cctgttagca attctatgcg 240 

tacaaattaa catgagatga gcagagactt tattgagaaa gcaagagaaa atcctatcaa 300 



<210> 234 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 234 

aggtcctaca catcgagact cacccatgat tgatatgaat ttaaaaatta caagcaaaga 60 

catttcatcc atcacgatgc tttctttcgt ttcttctttt cgttttcttc tttttccttc 120 

tcaatcucag caacat;actt cccaactcct tcaggatcta aaatcttgag ggattgatct 180 

cgcctcatga cagcaagttc aatgttcctg ccacccgact gaaccacctc caggagtgcc 240 

rtgatcacca gcttaacggt cagatcatct gcttcaacgg cctcgtcagt acagctcccc 300 



c 



301 



c 



301 
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301 

<210> 235 
<211> 283 
<212> DMA 
<213> Homo sapien 

<400> 235 

tggggccgtg caccaggcgg gttCgagaaa cattcaactc tcagcagaag ccagaacttg 60 

aatcccccca tctcttaggg aatcatttac caggtttgga gaggattcag acagctcagg 120 

Cgcctccact aatgtctctg aacttctgtc cctctttgtt catggatagt ccaataaata 180 

atgttatctc tgaactgacg ctcataggag agaatataag aactctgagt gataccaaca 240 

ttagggattc aaagaaatat tagatctaag ctcacactgg tea 283 

<210> 236 
<211> 301 
<212> DNA 
<213> Homo sapien 



<400> 236 



<210> 239 
<21i> 239 



60 



300 
301 



aggccctcca ccaaccgccc gaagcacggc taaaattggg aagaagtata gtgcagcara 
aataccttca aatcgatcag actcccctaa cccacatgca atcttcctca ccagaagagg 120 
tcggagcagc atcattaata ccaagcagaa tgcgcaacag acaaatacaa tggtatatag 180 
cgggtagacg gcttcacgag tacagcgcac tgcggtatcg taatctggac ttgggccgta 240 
aagcatcgtg taccagccag aaagcaccaa tactcgacac gaacgaatac aaagaacacc 
di 

<210> 237 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 237 

cagrggragt ggtggtggac gtggcgttgg tcgrggtgcc ctttttggtg cccgtcacaa 

acccaacccc tgttcgctcc cttttggcct tttccaactc gcccacctca atcttccggg 

ccttggccaa tgccccacag taggagccct cagaccagcc atggggatca aacatatcct 

tcgggtagct ggtgccaagc tcgtcaatgg cacagaatgg atcagcttct cgtaaaccta 240 

gggtcccgaa attctttctt cctttggata acgcagttca cacccactcc ctccttta-c 
t 



60 
120 
180 



300 
301 



<210> 238 
<211> 301 
<2i2> DNA 
<213> Homo sapien 

<400> 238 

gggcaggctc ttttCttLtt tttttcgacg gtgcagaccc tcgctctatt tgtctgactt 
gttcacagtt cagccccctg ctcagaaaac caacgggcca gctaaggaga ggaggaggca 120 
ccctgagacc cccggag:cg aggctctcca gggtccccca gcccaccaat cattttccgc 
accccccgcc cgggaagcag ccccctgggg ggtgggaatg ggCgactaga agggattcca 240 
gtgtgggacc cagggcccgt cctccacagc aggaggtgga agggacgact aatttctcca 
t 



60 
20 
180 



300 
301 
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<212> DNA 

<213> Homo sapien 

<400> 239 



acaagcagct agggaattct ttatttagca atgtcctaac ataaaagttc acataactor 
lltllT^'t ccatgatact gagctctg.g acaacccaga aataaccaag ^aaggcaaa 
Ttttlrl '"^"^"^"^ gaaacattta cacagttcaa cCgtttaaaa atagctcaac 
attcagccag tgagcagagt gtgaatgcca gcatacacag tatacaggtc cttc^ggga 



<210> 240 
<211> 300 
<212> DNA 
<213> Homo sapien 



<400> 240 

ggtcctaatg aagcagcagc ttccacattt raacgcaggt tcacggtgat actatcctrc 
gggatctgcc ctccagtgga accttttaag gaagaag^gg gcccaagcta StccacL 
gctgggtgag ccagatgacc tctgttccct ggtcacttt? ttcaaJgggg cgaatggggg 
ctgccaggtt tttaaaatca tgcctcacct tgaagcacac ggtcacttca ccctcctcac 
gctgtgggtg tactttgatg aaaataccca c-.ttgttggc ctttctgaag ctataatgtc 



<210> 241 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 241 



<400> 242 



<210> 243 
<211> 301 
<212> DNA 
<213> Homo sapien 



60 
120 
180 
239 



60 
120 
180 
240 
300 



60 
120 
180 



gaggcctggt gctgaggtcc ctgggcragg aagaggagtt ccgtggagcc gaaaaccaaa 
ctcccccfc: Sr"'^'' S-^ctatgt .ggtgtctct gagg^acgc aacaa'ggctg 
ctcccccatg tattggaaaa ctgcaaactg gactcaactg gaaggaagtg ctgctqccaa 

gtgaagaac cagcctgagg tgacagaaac ggaagcaaac aggaacagcc agccttttct 24 0 
.cctccccct gtcatacggt ctctctcaag oatcctttgt tgtcaggggc ctaaaaggga 3J0 

301 

<210> 242 
<211> 301 
<2i2> DNA 
<213> Homo sapien 



ccgaggtccc gggatgcaac caatcactct gtttcacgtg acttttatca ccatacaatt 
tgtggcattt cctcattttc tacattgtag aatcaagag? gtaaataaat gtatJtcgat 
gtctccaaga atatatcatc cccttttcac tagaacccat Laaaatata agJcJIgaac 
cttaatatca acaaatatat caagcaaact ggaaggcaga acaactacca tlltlt%tl 
taagtaccca aagcttcata aatcaaaagc cctaatgata accatttcta gaattcaf" 300 

301 



60 
120 
180 
240 



<400> 243 

aggcaagccc cagtt-gaag ctcaaaagat ctggtaCgag cataggctca tcqacqacar 
ggtggcccaa gccacgaaat cagagggagg cttcatctgg gcctgtaaaa actaSacgg 



120 
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cgacgtgcag tcggactctg tggcccaagg gtacggccct ctcggcatga tgaccagcgt 180 
gccggtctgt ccagacggca agacagcaga agcagaggct gcccacggga ctgtaacccg 240 
'-cactaccgc atgccccaga aaggacagga gacgtccacc aatcccattg ctcccatctt 



t 



<210> 244 
<211> 300 
<212> DNA 
<213> Homo sapien 



<210> 245 
<211> 301 
<212> DNA 
<213> Homo sapien 



<400> 245 

gtccgagtat ctaaaatgct attgaaatta tccccaacca atgttagaaa agaaagaggc 
tacatactta gataaaaaat gaggcgaatt actatccatt gaaatcacgc tcttagaacc 
aaggccagga gacattgtca ttaatgtara cctcaggaca ctagagtata gcagrcctat 
gttctcaaag agcagagatg caattaaaca tcgttcagca ccaaaaaggc cactcaatac 
agctaacaaa atgaaagacc caatttccaa agcaatcccc tataacttac aaagttttaa 



c 



300 
301 



<400> 244 

gccggtttgc aagaatgaaa cgaatgattc. tacagctagg acttaacctt gaaacggaaa 
gtcatgcaat cccatctgca ggatccgtct gtgcacatgc ctctgtagag agcagcact- 
ccagggacct cggaaacagt tgacactgca aggtgcccgc tccccaagac acaccctaaa 180 
aggtgttgca acggtgaaaa cgtcttcctt ctttattgcc ccctcttatt tacgcgaaca 240 
aotgttcgtc tttcgtgtac ctttcccaaa ctgtaaagtt caattgtgaa aatgaatacc 



60 
120 



300 



60 
120 
180 
240 
300 
301 



<210> 246 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 246 

ggcctgccct acaacgcccg cttcttgaaa gaagccggca ccctctagaa tagctaaata 60 
acctgggctt atcttaaaga actatctgta gctcagattg gtcttcctac ggctaaaata 120 
agcgcttccc gcgaaaatta aataaaacag ctaattcaaa gccttgatac atgctaccac 180 
taacaatcac accaaacaca ttttgaagta caaagtttga cacgctctaa agcgacaacc 240 
caaatgtgtc ttacaaaaca cgttcccaac aaggtatgct ttacactacc aatgcagaaa 300 

301 

<210> 247 
<211> 301 
<212> DNA 
<213> Homo sapien 



<400> 247 

aggtcccttg gcagggctca tggatcagag ctcaaaccgg agggaaaggc attccgggca 
gcctaagagg gcgaccggcg gcagcacaac caaggaaggc aaggttgttt cccccacgct 120 
gtgtcctgtg ttcaggtgcg acacacaatc ctcatgggaa caggaccacc catgcgctgc 



60 



180 



ccttgacgac caaggttggg gcccaagtgg atcaagggag gcaagttccg ggtcccttgc 240 
ctccccaaac cacgaagtca ggccctgtat ccctcccttc cctaactgat attctaacca 



300 
301 
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<210> 248 

<211> 301 

<212> DNA 

<213> Homo sapien 

<400> 248 

aggtccttgg agatgccatt tcagccgaag gactcttccw ttcggaagca caccctcact 60 

atcaggaaga ctctcagggg taatttttct gaggaaggag aactagccaa cctaagaatt 120 

acaggaagaa agrggctcgg aagacagcca aagaaataaa agcagattaa attgcatcag 180 

gtacactcca gcctgctggc aaccccataa aaacacttca gatcttaatc ccgaatttag 240 

ctaatgagac tggatcttcg tttttcatgt cgtgtgtcgc agagccaaaa actcagttcc 300 

c 301 

<210> 249 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 249 

gcccagagga agcacctggt gccgaactag gcttgccctg ccgtgaactc gcactcggag 60 

ccctgacgcc gccgtcctcc ccgaaaaacc cgaccgaccc ccgcgatctc cgtcccgccc 120 

ccagggagac acagcagtga ctcagagctg gtcgcacact gcgcctcccc cctcaccgcc 180 

caccgtaatg aatcattttg aaaattaatc ccaccatccc ctcagatcct ggatggaaag 240 

accgaacctt tgacccagaa tcgcttgctg aaaagaatga r.gtgactttc tcagtcactt 300 

^ 301 

<210> 250 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 250 

ggrccgtgac aaggactngc aggccgtggg aggcaagcga ccctcaacac tacacttccc 60 

ctuatcttta ctggcccgat aaacacaact attcctaaca ctagcctatt tccagtcgcc 120 

cacaagcaca tcagcactcc tctccggctg gaacagtaaa ccaaagtacg gtacatctac 180 

ccaaaagact actacgtgga ataatacata ctaatgaagt atcacatgat ttaaagacca 240 

caataaaacc aaacacgccc acaacattaa gaaaaacaat aaagatacat gattgaaacc 300 

^ 301 

<210> 251 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 251 

gccgaggtcc tacatttggc ccagtttccc ccCgcaccct ccccagggcc cctgccccat 60 

agacaacccc acagagcata ggagaactgg ctgccccggg ggcaggggga ctgtctggac 120 

ggcaggggtc ctcaaaaacg ccaccgccac tgccaggaaa tgcccccgag cagcacacct 180 

catcggga-c aatgaaaagc ttcaagaaac cctcaggccc actctcttga aggcccggaa 240 

cctctggagg ggggcagtgg aaccccagct ccaggacgga ccccgccgaa aagatatcct 300 

c 301 

<210> 252 
<211> 301 



wo 00/04149 



PCT/US99/15838 



89 



<212> DNA 

c213> Homo sapien 

<400> 252 



tatcaccata 


caatttgtgg 


catctcctca 


60 


Caaatgtaca 


tcgatgtcct 


caagaatata 


120 


aatataagtc 


aagaacctta 


ataccaacaa 


180 


ctaccacaat 


ttagtataag 


tacccaaagt 


240 


tctttagaat 


tcaatcatca 


ctgtagaatc 


300 








301 



<210> 253 
<211> 301 
<212> DNA 
<215> Homo sapien 



g 



<210> 254 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 254 



<210> 255 
<211> 302 
<212> DNA 
<213> Homo sapien 



aa 



<210> 256 
<2ll> 301 
<212> DNA 
<213> Homo saoien 



60 



<400> 253 

ttccctaaga agaCgtcatt ttgtcgggtt tcgttccccc tccatctcga ttctcgcacc 
caaccaaaaa aaaaaaataa agaaaaaatg cgctgcgttc tgaaaaataa cCccttagct 120 
tggccrgacc gcctccagac ctcaaaatat aaacctgttc cacaagcctn aatccacgtg 
gattttcttt cttagagaac cacaaaacat aaaaggagca agtcggactg aatacctgtc 
cccacagtgc ccacagggta ttcctcacat tttctccata ggaaaatgct ttttcccaag 



180 
240 
300 
301 



cgctgcgcct ttoccttggg ggaggggcaa ggccagaggg ggtccaagtg cagcacgagg 6 0 

aacccgacca accccottga agcgggtggg ttaaaccctg taaatgggaa caaaatcccc 120 

ccaaatctct tcaccctacc ctggtggacc cccgaccgca gaattttccg gtcgaaacaa 18 0 

gaaaaaaara aagctttgga ctcctcaagg ttgctcaaca ggtactgaaa gactggcccc 240 
actcaaaccg agccaggaaa agctgcagat ttactaatgg gtgcgctagt gtgcagtgcc 



300 
301 



<400> 255 

agcctcttct ttttttttct tttttctttt ttcatcaaaa aacagtgctc tttatcaraa 
actaccgaaa tgtctctttt ctgaacataa acataaatat gtgcaaagct tgactcggat 
tgggatttcg ctgagtcctt caagcatctc ctaataccct caagggcccg agtagggggg lao 
aggaaaaagg actggaggcg gaatctctac aaaaaacaag agtgactgag gcagaccgra 240 
aacattacta aaaaacaaga aacaaacaaa aaaatagaga aaaaaaccac cccaacacac 



50 
120 



300 
302 
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<220> 

<22l> misc_f eature 
<222> {!)... (301) 
<223> n = A,T,C or G 

<400> 255 

gtcccagaaa acattgaagg cggctcccca aagcccaact agggataccc cctctagccc 60 

aggaccctcc cccccacacc tcaatccacc aaaccaccca taacgcaccc agataggccc 120 

acccccaaaa gcctggacac cttgagcaca cagttatgac caggacagac tcacctccat 180 

aggcaaatag ctgccggcaa accggcatta cccggcctgt ggggatgggg gggcaagcgc 240 

gtggcccctc ggcctggcca gcaagaacac tcagggcagg cccaagtcan tcgtgttagt 300 



<210> 257 
<211> 301 
<:212> DNA 
<213> Homo sapien 

<400> 257 

gctgrggagg aactccggcc tgcccactaa gccctaccga cctccactat cccctgaact eo 

tccccactta ttcccgccct tcaccaccgc aggcctcaga agaggcctac ctgcctccag 120 

tcccacccag tccagcctac cccctggagt tagaatggcc atcctgaagt gaaaagtaat 180 

gccacattac tcccttcagc gactccttgt agaagcgcca atccctgaat gccaccaaga 240 

ccccaatcct cacatcttta accttatctc tttgacccct ctttacaccg gagaaggctc 300 



<210> 258 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<221> nisc_feature 
<222> (1) . . . (301) 
«:223> n = A,T,C or G 

<400> 258 

cagcagcagt agacgccgca cgccagcacg cccagcactc ccaggatcag caccagcacc 60 

aggggcccag ccaccaggcg cagaagcaag ataaacagca ggctcaagac cagagccacc 120 

cccagggcaa caagaatcca ataccaggac cgggcaaaat cttcaaagat cttaacaccg 180 

acgccccggg caccgaggcc gtcaataana cgccgatccc cCgctgtacg gtggtgccac 24 0 

tggtgacccc tgggagcgcc ggtggagtaa cgtcggccca tggaaagcag cgcccacaac 300 



<210> 25S 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (301) 

<223> n = A,T,C or G 



<4O0> 259 
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tcacacatgc aaacaaatgc agactangcc ccaggcagag actaaaggac atctcctgqq 60 

gcgtcctgaa gtgactcgga cccccgaggg cagacaccca agtaggaatc ccagtgggaa 120 

gcaaagccat aaggaagccc aggatccctc gtgatcagga agtgggccag gaaggcctgt 180 

cccagctcac acctcatctg catgcagcac ggaccggatg cgcccactgg gtcttggctt 24 0 
cccccccatc ttctcaagca gcgtccttgc tgagccattt gcatccttgg ctccaggtgg 



<210> 260 
<211> 301 
<212> DNA 
<213> Homo sapien 



<400> 260 

tttccctccc ccctaaggaa aaagaaggaa caagtcccat aaaaccaaat aagcaatggt 
aaggtgtctt aacttgaaaa agactaggag tcaccggctc acaagttata attgaatgaa 
agaaccgtaa cagccacagt tggccauctc atgccaatgg cagcaaacaa caggattaac 
tagggcaaaa taaataagtg tgtggaagcc ccgacaagtg cttaataaac agactgattc 
actgagacat cagtacctgc ccgggcggcc gctcgagccg aactctgcag atacccatca 



<210> 261 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 261 



aaatattcga gcaaaccctg caactaatgc gtctccataa aaggctttga actcagtgaa 
tctgcttcca tccacgattc tagcaacgac ccctcggaca tcaaagctcc tcttaaggtt 
agcaccaact attccacaca attcatcagc aggaaacaaa ggctcttcag aaggttcaat 
ggtgacaccc aattccttcc gacaatctag a-tcctcaca acctccccag ttaagtgaag 
ggcatgatga tcatccaaag cccagtggtc acttactcca gactctctgc aatgaagatc 



300 
301 



60 
120 
180 
240 
300 
301 



60 
120 
180 
240 
300 
301 



60 
120 
180 



<210> 262 
<211> 301 
<212> DNA 
«:213> Homo sapien 

<400> 262 

gaggagagcc tgttacagca tttgtaagca cagaatactc caggagcatt tgtaattgtc 
tgtgagcttc ttgccgcaag tctctcagaa acttaaaaag atgcaaatcc ctgagccacc 
cccagacctc ctaaaccaga tcccctgggg ccggaacctg gcaccctgca tttgtaatga 
gggctctccg gtgcacacct aattttgtgc atctctgccc taaaccctgg attagtgccc 240 
caccattacc cccacattac aatgggatag attcagagca gacactcccc agcaaagaat 300 

301 

<210> 253 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
-:222> (1) . . . (301) 
<223> n = A,T,C or G 
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<400> 263 

cctagctcgc ggtaaacgac tcacaaaacc gatcccaaaa tcaagctaat gtgaactccq 
aaaactacta cttaatccta atccacaata acaatggcat taaggcttga cttgagttqq 
tccttagtat tacccacggt aaataggctc tcaccacccg caaataactg gccacaccac 
taacgaccga cttcccagCa aggcccccca aggggtaagt angaggaccc acaggatccc 
agacgctaag gccccagaga tcgttcgacc caaccctcct attcccagag gggaaaatgg 



g 



<210> 264 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 264 

aaagacgtta aaccacccCa ctaccacctg tggaactctc aaagggcaaa tgacaaascc 
aatgaatgac tccaaaaaca atatttacat ttaatggcct gtagacaaca aaaaaacaag 
gcggacagat ccagaaccgt aacatttcaa gaaaaccaca scatttgaca gaCgagaaag 
ctcaatcata gatgcaaagt tacaaccaaa ccaccacagc agtaaagaaa tacacttcac 
acccctcaca Caaatccacc atcccggcct gaggcacccc acaaaatgta ccacgcgcat 

<210> 265 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 265 

cgcccaagtt acgcgcaagt gtacccgcac ccagaggtaa aactacaccg ccatctttgt 
ctccttgtga cgcagcactc cttctctggg gagaagccgg gaagcctcct cctggctcta 
cacattcttg gaagtctcca atcaaccttt gtcccatttg ttccatctcc tcaggaggga 
ttcccagcct gtcaacatgt tctctaacaa cactcgccca Cttccgcaaa gaacccaaag 
cagtccaagg cttcgacacg tcaacaacca gcacaacrag agcatcctcc agagacacgg 

<210> 266 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 266 

taccgtctgc cctccctccc aCccaggcca tccgcgaacc tacacgggtc cccctatccg 

acaccagacc actccccccc ctacccacag gcctgccatg agcaagagac acaaccccct 

ctcttccgcg ttccagcccc cctccccgtc ctccccaccc ccraagctct actcccgggg 

atagagacac caatacccat aacccccc-c ccaagcctcc Ctataaccca gggtgcacag 

cacagacccc tgacaactgg taaggccaat gaactgggag ctcacagccg gctgtgcccg 

<210> 267 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 267 

aaagagcaca ggccagccca gcccgccccg gccatccaga ctcagcccgg ctccatgggg 



60 
120 
180 
240 
300 
301 



60 
.120 
180 
240 
300 
301 



60 
120 
180 
240 
300 
301 



60 
120 
180 
240 
300 
301 



60 
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gcccccagcg ctgagcccac ccaggaaaag ctcacctaga ccttctgagg ccgaaccctc 120 

atcctcacag gcagcccccg agagcccgat actcccagcc ttgatggtct ggagcaaagc i80 

ctcattctga ttcccctccc tctttcctct caagtcggcc ttcctcacat ccctctgctc 240 

aatccgcctc agcccgcccg cctcagccct cacttccaga agcttctcct ctttggcatc 300 

^ 301 

<210> 268 
<211> 301 
<212> DMA 
<213> Honr.o sapien 



c400> 258 

aacgccccac tcaaccactt cccagcctac cgtggcccaa tcctgggagn cttcttctta 60 

gaccwtggga gagccggccc ttctaaggag aaggaggaag gacagatgta accctggatc 120 

tcgaagagga agtctaatgg aagtaaccag ccaacggccc ttgtccagac tcttggaata 180 

tgctgggcgg ctcagcgagc ccctttggag aaagcaagta tcatccttaa ggagtaacca 240 

cctcccattg ctccaccccc taccaccatc aafctgtatat tatgcaccct tcggagaacc 300 

^ 301 

<210> 269 
<211> 301 
<212> DNA 
<213> Homo sapien 



<400> 269 

taacaacaca cacr.agccat cctcttaact gcccaccatt agcaccaacg aagattcaat 60 

aaaatcaccc ccacccacac acctcaaaac aactccgcaa attcttagtg aagttcaact 120 

acagccacag acctcaaata ttcacattgt tccctatgcc tactgaaaac aagttcacta 180 

ctctcctgga catcccccac aaaatcttat taaaattcct ggtattatca cccccaatta 240 

tacagtagca caaccacctt atgtagctcc tacacgacag ccctgtagaa gtttcacacc 300 

^ 301 

<210> 270 
c211> 301 
<212> DNA 
<213> Homo sapien 

<400> 270 

cattgaagag cccttgcgaa acatcagaac acaagtgctt ataaaattaa ttaagcctta 60 
cacaagaata catactcccc ttactcccaa ggagccaaac acagatgtag ctgacgtgga 120 
gagcccgccg gtgcagtgca tactggacaa cactactcat ggccgaatcg atcaagtcaa 180 
ccaacccccc gaaccggacc atcagaagaa gggcggtgca cgatatactg cactagacaa 240 
tggaccaacc aactaaatcc tctcaccagg ctgcatcagt aaactggctt aacagaaaac 300 

301 

<210> 271 
<211> 301 
<212> DNA 
<213> Homo sapien 



a 



<220> 

<221> misc_feacure 
<222> (1) . . . (301) 
<223> n = A,T,C or G 
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<400> 271 

aaaaggtcct cataagacca acaatccaaa taaatattcg atagaacatt ctttctcaf go 
Cttatagctc atctttaggg ttgatattca gttcatgctt cccttgccgt tcctgatcca 120 
gaatcgcaat cacttcatca gcctgtattc gctccaattc tccataaagt gggtccaaqq iBO 
tgaaccacag agccacagca cacctccctc ccttggtgac Cgccttcacc ccatganggt 
ccrccccccc agacganaac tgaccacgcg cccacatttc gggttttaca gaagcagtca 



<210> 273 
<211> 301 
<212> DNA 
<213> Homo saoien 



240 
300 
301 



<210> 272 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 272 

taaattccta agccacagat aacaccaacc aaacggaaca aatcactgcc tccaaatgtc so 
tcatcagaaa accaaacgag cctggaatct tcacaatacc caaacatgcc gtattcagga 120 
tccaataatt cccccacgac gagcaagaaa aactctctgc gcacccctcc tgcatccaca 
gcatcttctc caacaaacac aacctcgagc ggcttcttgc aatctatgtt cttcgctttc 
ctaaggaccc ccattgcacc ccccacaata ctttctctac gcaccactag aattaagcag 



180 
240 
300 
301 



<220> 

<221> misc_feature 
<222> {1)...(301) 
<223> n = A,T,C or G 

<400> 273 

acatgtgcgt acgtgtatcc tcgggaaaan aanaagacat cttgtccayc acttttttgo 60 
agagangctg ggacatggar aatcacwcaa cccgctayta tyactttaac ccgactygaa 120 
gaaccgccca aaaacaaaat ttaccacgtc dcacatccct tatagtatgc ccacttcacc lao 
ttyctrctgt ccagagagag catcagcgac ananatctma gggcgaamac atgmatcggt 240 
gggacttinty ttcacngagm accccgcccg sgcgccctcg makcngantt ccgcsananc 300 

301 

<210> 274 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_feacure 
<222> (1) . . . (301) 
<223> n = A, T, C or G 



<400> 274 



cccatacact ctttcccaga ggcaaaagag gagatgggta atgtagacaa tcctttgagg 60 

aacagcaaat gattattaga gagaangaac ggaccaagga gacagaaatt aacttgtaaa 120 

cgattccc-c tggaatctga atgagatcaa gaggccagct ttagcttgtg gaaaagtcca leo 

..taggtatg gtcgcattcc cgccttcttc tccgcagtag ataatgaggt aaccgaaggc 240 

aattgtgctt ctcttgataa gaagctttct tggtcatatc aggaaattcc aganaaagtc 3oS 
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301 



<210> 27S 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_f eature 
<222> (1) . . . (301) 
<223> n = A,T,C or G 

<400> 275 



<210> 278 
<211> 301 
<212> DNA 
<213> Home sapien 



60 



tcggcgtcag cagcacgtgg caccgaacac tgcaacgtgg agcccaaacc acagaaaatg 
gggtgaaacc ggccaacttt ctaccaactc acgttggcaa ttttgccacc aacagcaagc 120 
tggccccccc aacaaaagaa aattgaaagg tttctcacta aacggaatca agtagCggag 180 
tcaagagact cccaggcctc agcgtacccg cccgggcggc cgcccgaagc cgaattctgc 24 0 
agaca-ccat cacactggcg gncgctcgan catgcaccca gaaggnccaa tccgccccat 
a 



300 
301 



<210> 276 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 276 

tgcacacata cccaataaat aaacgaccgc attgcggtac tattactata ctgaccacac 60 

tcaccacgcg acctctaatc agaaaacgta tccaaaagca aaacagcaga tatacaaaat 120 

taaagagaca gaagatagac actaacagac aaggcaactc atacatcgag aacccaaacc 180 

caacacacct aaacattcgg gaaatgaggg ggacaaacgg aagccagatc aaattcgcgc 240 
aaaaccaccc agta-gtttc ccctgcctca tgtctgagaa ggccctccct caatggggat 

g 



300 
301 



<210> 277 
<211> 301 
<212> DNA 
<213> Home sapien 

<220> 

<22l> misc_£eacure 
<222> (1)...(301) 
<223> n = A,T,C or G 

<400> 277 

tccgctgacg ccagcatctr actacttgcg ttatgagtgc ccacctggga aatcctaaag 
atacagagga cttggaggaa gcagagcaac tgaacccaat tcaaaagaag gaaaacactg 120 
gaaccatggc acccccgata ctttcccaaa ccaacactct caatgcccca cccccgtccc 
caccatagcg gggagaccaa agtggccacg gatttgcctc angtgtgcag tgcgctctga ' 24 0 
gctcnctgtc gaccacacct gaccagtctc cttcttccga agcccncccg cccaatcttg 
c 



60 
20 
180 



300 
301 
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<220> 

<221> tnisc_feature 
<222> (1)...(301) 
<223> n = A,T,C or G 



<210> 279 
<:211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (301) 
<223> n - A,T,C or G 



60 



<400> 278 

taccaccaca ctccagcctg ggcaacagag caagacctgt ctcaaagcat aaaatggaac ou 

aacatatcaa atgaaacagg gaaaacgaag ctgacaatcc atggaagcca gggcttgtca 120 

cagtctccac tgctactatg cattacctgg gaatttatat aagccctcaa taataatgcc 

aatgaacatc tcatgtgtgc tcacaatgtt ctggcactat tataagtgct tcacaggttc 

tatgtgttct tcgcaacttt atggancagg cactcggccg cgaacacgct aagccgaatt 



180 
240 
300 
301 



<400=. 279 

aaagcaggaa tgacaaagct tgccttcctg gcatgttcta ggtgtactgt gacctctacc SO 

gttatatcaa ttgccaacat aagcaaacac agaccacaca tgcatagtgc ttcacaaagc 120 

ttagaccttt accttccagc caccccacag cgctcgatac ttcagagtca gccactggtc 180 

acacatgcgc agttccaaag cacacaagct agaanaanaa atacttccag ggagcaccac 240 

catctgtttt cacacgaaac gccacacaca tagaactcca acatcaactc cattgcacag 300 

^ 301 

<210> 280 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 280 

ggtactggag ttttcccccc ctgcgaaaac gtaactaccg ttgggagcga attgaggatg 60 

tagaaaggcg gcggaaccaa accgtggtca atggaaatag gagaacacgg tcctcactct 120 

tgagaaaaaa acccaagatc agcccaggta gCtgcctgca acttcagtct Ctccgcccgg 180 

gtttgatata gtttagggtc ggggccagac caagatctaa actacaccag gacaaagaga 240 

cagactatta actccacagc taatcaagga ggcatgttcc atgtttactc gctaaagcag 300 



<210> 281 
<211> 301 
<212> DNA 
<213> Homo sapien 



<400> 281 

aggtacaaga aggggaatgg gaaagagctg ccgctgtggc atcgttcaac tcggatatcc 60 

gccgagcaat ccaaaccccg aacgaagggg catcttccga aaaaggagac ctgaatctca 120 

atgcggtagc aatggctcta tcgggctata cggatgagaa gaactcccct tggagagaaa 180 

tgcgcagcac actgcgatca cagccaaata acccgcactt gtgtgccacg tccgcatccc 240 
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tgacaagtga aacaggatcc tacgatggag tcttgtacga aaacaaagtc gcagcacccc 300 



g 



a 

<210> 285 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feacure 
<222> (1) . . . (301) 
<223> n = A,T,C or G 

<400> 285 

acaccaccac gaccggaccc cccacccatt atacgctgca cgcccacaca aatactcttc 
aatgaccacc agcgtcccaa aaaaaacact gaaaacccct tctgcatccc aacccccaac 



301 



<2ia> 282 

<211> 301 

<212> DNA 

<213> Komo sapien 

<400> 282 

caggtactac agaattaaaa caccgacaag caagtagtct cttggcgcgc acgaattgca 6 0 

tccagaaccc aaaaattaag aaatccaaaa agacattctg Cgggcacctg ctagcacaga 120 

agcgcagaag caaagcccag gcagaaccat gctaacctta cagctcagcc cgcacagaag 180 

cgcagaagca aagcccaggc agaaccatgc caaccctaca gctcagcctg cacagaagcg 240 

cagaagcaaa gcccaggcag aacatgctaa cctcacagcc cagcctgcac agaagcacag 3 00 

^ 301 

<210> 283 
<211> 301 
<212> DNA 
«213> Homo sapien 

<400> 283 

atccgtacac ggcagacaaa ctttatarag tgtagagagg tgagcgaaag gatgcaaaag 6 0 

cacttcgagg gcttcataat aatatgctgc ttgaaaaaaa aaacgtgtag tcgacactca 120 
gtgcaccccc agacatagca aggggctgct ctgaccaatc aggtgatcac tctttccacc 180 
acttcccagg ttttacgcaa aaattttgct aaaccccata atggtgatat gcatctctta 
ggaaacacat acatrttcaa aaatccatct cacgtaagaa ctgacagacg aactcgcttt 
9 



240 
300 
301 



<210> 284 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 284 

caggtacaaa acgctattaa gcggcttaga actcgaacac ccgcggcccc catctacttt 60 

gccccgcgtg tgggcaaagc aacatcttcc ctaaatatat attaccaaga aaagcaagaa 120 

gcagattagg tttccgacaa aacaaacagg ccaaaagggg cctgacctgg agcagagcat 180 

ggtgagaggc aaggcatgag agggcaagtt tgttgtggac agatccgtgc ctactttatt 24 0 

accggagtaa aagaaaacaa agtrcactga tgtcgaagga tatatacagt gccagaaact 



300 
301 



60 
120 
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caggaaagca aacgccattc acagacctgc 
attaaatatg tccgaccccc tctgaggcca 
caaaagccgt ttgaagagtc aaagccccca 
c 

<210> 286 
<211> 301 
<212> DNA 
<213> Homo sapien 



aagccctccc tcaaacnaaa ctatctctgg 180 
cacgactagg caaatgctat ttacgatctg 24 0 
tgtgaacacg atttccggac cccgtaacag 300 

301 



<400> 286 

taccactgca ttccagcccg ggtgacagag tgagactccg tctccaaaaa aaactttgct 60 

tgcataccat tcttgcctca cagCggatca ttctagtagg aaaggacagt aagatttctt 120 

atcaaaatgt gtcacgccag raagagacgt Catatccttt tctcatttcc tccccaccca 180 

aaaacaagct accatatagc tcacaagcct caaacctttg ccttttacta aaatgcgatc 240 

gtctccgttc actgcgcatg cttcatcacc catattzaggc aaaccccact tcctcccttg 300 



<210> 287 
<211> 301 
<212> DNA 
<213> Horr.o sapien 



301 



<400> 287 

cacagatccg ggaactaaat attaaaaatg agcgcggctg gatacatgga gaatgtcggg 60 
cccagaagga acgcagagat cagacattac aacagctctg tcctgagggt tagaaacatg 120 
aaatgatttg gttatgaacg cacagtttag gcagcagggc cagaatcctg accctctgcc 



a 



180 



ccgcggttac cccctcccca gcrtggctgc ctcatgtcat cacagtactc catttcgttt 240 
gttgcacgtc ttgcgaagcc accaagattt tctcgtctgt tccccCccca ttggcaatgc 



30O 
301 

<210> 288 
<211> 301 
<2i2> DNA 
<213> Homo sapien 

<400> 288 

gtacacccaa ctgcaaggac agctgaggaa tgtaacgggc agccgccttc aaagaagtag 60 
agccaatagg aagacaaacc ccagccccag cccagtccgg gtacctgcaa agccgcaaaa 120 
gatccttaaa gacaacttca agagaacatc tccttaaagt tggcaatttg gagatcatac 180 
aaaagcatcc gcctttgcga cctaatttag cccatccggc cactggaaga acccaaacag 240 
tccgccctaa ttccggarga atgcatgacg gaaattcaat aatttagaaa gtcaaaaaaa 300 

301 

<210> 289 
<211> 301 
<212> DNA 
<2i3> Homo sapien 



<220> 

<221> misc_feature 

<222> (1) . . . (301) 

<223> n - A,T,C or G 



<400> 289 
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ggcacaccgt tcccacgcta tgtttctaca catcgccacc tcagtgctcc cggaaactta 60 

gctctcgatg tccccaagca gcccaccctc atctaacccc tCgaaaccgt atcacctccg 120 

ccaagcaaga gcgg-ggcct acctcagccg ccctgacaaa acgactggct cccgacttaa leo 

cgccccacaa acgaatgtgc tgaagcaaag tgcccatggt ggcggcgaan aagagaaaga 240 

tgtgctctgt tccggaccct ctgcggtccc ttccaatgct gcgggtctcc aaccagngga 300 

^ 301 

<210> 290 

<211> 301 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feacure 

<:222> (1)...(301) 

<223> n = A,T,C or G 

<400> 290 

acaccgagct cttcctgata aacatacaga atgcctggca tacacaagat tctatactac 60 

tgaccgaccc gctcattccc ctcacagctc tcacccccaa aagcctttcc accctaagtg 120 

tcctgacctc cctctccaat cacagcaggg atagaggcag anccacctac aacgaacatg 180 

gagttccatc aagaggcaga aacagcacag aaCcccagcc ttaccactcg ctagcagtgc 240 

tgccctgaac aaaaacacct ctccatgtct cattttcttc atgcctcaag caacaatgag 300 

^ ' 301 

<210> 291 

<211> 301 

<212> DNA 

<213> Homo sapien 



<400> 291 

caggtaccaa ttccctctac cctagaaaca tttcatttta tgccgccgaa acataacaac 
cataccagct agacttctcc cctacgctcc acccgctatg gaaaacctga cacattccgc 
tttactrttc cgctcacagg tgaatcacaa aacgtacttc catgcattct gtagtccaat 
agccatggcc gcccacccca tttaatttat ttagcacaaa gacatcatga aaaggcccaa 
acatgagctt cactccccca ctaactaatc agcacctgtc arctcttaac cgcaacgcct 



<210> 292 
<211> 301 
<212> DNA 
<213> Hoir.o sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (301) 
<223> n = A,T,C or G 

<400> 292 

acctctcagt agtaacgtct aataataaat aagaaatcaa tctcataagg cccacacagc 
tgtactaaat aatccccaag tctaaaagac aaaataccat catcttaaat gtcggcattc 
aaaaccaaag nacacaaccg aaaggaaaaa cagatgagac acaaaacgat ctgcnagatg 
ggaaaracag casccyacga acgttnatta aattccagtc acaacagcgg ctacacactc 
ccaccacaca cacagacccc acagccctat acgccracaaa cacatttcca caacttgaaa 

3 



60 
120 
180 
240 
300 
301 



60 
120 
180 
240 
300 
301 
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<210> 293 
<211> 301 
<212> DNA 
<213> Homo sapien 



aggcactacg ggaagctgcc aaaacaatac ttgatagtaa aagcacgtaa tgcgctatct 
cacccagcag caaaccaaaa ataaaccgaa accttatgga acccgaagtc attcccctcg 
actaaacaga atcaataaac caatacgagg aaacacgaaa ccacgcaatc caccaccaac 
.ctgaaaaag cgaccgaacg aaccacccag cttccagatg atgaacaccg acaagccact 



60 



<400> 293 

ggtaccaagt gctggtgcca gcctgccacc cgctcccacc gaaaagtctg gctaatgctc ou 
ttgtgcagtc acctccgact ccgacaatca atcaatcaac ggcccagagc actgaccgtc 120 
aacacaaacg ccactagcaa agcagcaaca gctttaagtc taaacacaaa gctgttctg^ 
gtgagaattc cttaaaaggc tacttgcaca ataacccttg tcatttttaa tgtacctcgg 
ccgcgaccac gctaagccga actctgcaga tacccaccac actggcggcc gctcgagcat 



180 
240 
300 
301 



60 
120 
180 
240 
300 
301 



<210> 294 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<22i> misc_feature 
<222> <1) . . . (301) 
<223> n = A,T,C or G 

«:400> 294 

cgacccataa caataracac tagctaccct tctaaccgtc caccaccagc accaacgaag 
atccaataaa actaccttca ttcacacatc ccaaaacaat tccgcaaact cttagtgaag 
tttaactata gccacaganc ttaaatatcc acactgctrt ccacgcctac tgaaaataag 
tccaccactt ttctgggata Ctccttacaa aatctcatta aaacccccgg catcaccacc 
cccaatcaca cagcagcaca accaccctac gcagctccca cacgatagct ctgtagaggt 

<210> 295 
<211> 305 
<212> DNA 
<213> Homo sapien 

<400> 295 

gcaccctttc tctcccctcc tccgaatcca atcctctcaa cttgcaaccc gcaaggacta 
cacatcccac cgcgacgcat actgtgctgc aaaaaaaaaa gtgtccctgt ttaaaattac 
ttggttcgtg aatccatctt gctttccccc caccggaacc agtcatcaac ccatctctga 
accggcagaa aaacrcccga agagccagtc catcagcatc tgacaggtga attggatggt 240 
Cctcagaacc attccaccca gacagcccgc ttccatcctg tttaataaat cagtttgggt 300 

305 

<210> 296 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 296 



60 
120 
180 



60 
120 
130 
240 
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tgtca-cact acaaatccta aaacccgcca ataagacggc ctacagggag gaaaaagggg 300 

301 

<210> 297 
<211> 300 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1)...(300) 
<223> n = A,T,C or G 

<400> 297 

actgagtt-t aactggacgc caagcaggca aggccggaag gccctgccct cttcgtgcca 60 

aaggtcctga aaaccccgaa ggagaatcac tccgacaaga agtactcaag agtctagaga 120 

acaaacangt gaaccagctg aaagctctcg ggggaancct acatgtgctg ttaggcccgt 18O 

tccatcattg ggagtgcacc ggccacccct caaaatccgc ccgggctggc ccgagcggcc 240 
accgcacccc ggccgcgacc acgccaagcc gaattctgca gatacccatc acactggcgg 



<210> 298 
<2ll> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (301) 
<223> n = A,T,C or G 



<210> 299 
<211> 301 
<212> DNA 
<213> Homo sapien 



<210> 300 
<211> 301 
<212> DNA 
<213> Komo saoien 



3O0 



<400> 298 

catggggctt gtcacccaaa agctgatgct gagaaaggcc tccctggggc cccccccgcg 6 0 

ggcacc-gag agacccggtg ctccagtgtt tccggaaacg ggtcccagtg ccgccggctg 120 

cgaagctccc agaccaacca cgcgaagggc ccggcggtgg tggccacctg gaaccaccct I8O 

gccctgcctg tccacatttc actaycaggt tccctctggg cattacnatc cgtcccccca 240 
caacagcgac ccgcgcactc cgccgtggcc cgctgcgccc gcaggcggct cccagcgagg 



300 
301 



<400> 299 

gccccgagac ggagccccac tcttgccgcc cagaccggac tgcaacggca gggtctccgc 60 

ccaccgcacc ccctgccccc caggtccgag caaccctccc gccccagccc cccaggtagc 120 

tgggactgca ggcccacgcc accacaccca gccaaccccc ccgcaccctc agcagagacg 



180 



gagcctcgcc acgtcggcca gctggcccca aacccccgac cccaagcgac ccgcccgccc 240 
cggcccccca aagcgccgga atcataggca tgagccaaca cgcccagccc aaagacaccc 



300 
301 
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<40O> 300 

atccagtttt atctgctgcc ccagcatccg taaccaggag tgccacaaaa tottgccaga 
tacgtcccac acccactggg aaaggctccc acctggctac ttcctctatc agctgggtca 
g=cgcactcc acaaggttct cagcctaatg agcttcacta cccgccagtc tcaaaactca 
gcaaagcaag accacgacac Ccccccacgg aaatcagagt ttgccccacc gccttgccac 
tataaagccc gcctctaaca gtccccgctt ctccacacca atcccgagcg caccccccac 

g 



<210> 301 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 301 



c 



<210> 304 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 304 

acatggatgc caccctgcag accgtcaacc tgaattcgca tccgcccgac accgcctaat 



60 
120 
180 
240 
300 
301 



300 
301 



ttaaattttc gagaggacaa aaaggacaaa taatccagaa atgtgtctcc ttcagtctgc GO 

agaggacccc aggcctccaa gcaaccacac ggrcaagggc atgaataacc aaaagttggt 120 

gggaactcac aaagaccccc agagctgaga cacccacaac agcgggagct cacaaagacc 180 

ctcagagctg agacacccac aacagcggga gctcacaaag acccccagag ccgagacacc 24 0 

cacaacagca ccccgctcag ctgccacacg cgtgaataag gacgcaatgt ccagaagtgt 

<210> 302 
<2H> 301 
<212> DNA 
<213> Homo sapien 

<400> 302 

aggtacacat ttagctcgtg gcaaatgacc cacaaaactg actttaaaat caagttaacg 

cgaatctcga aaatcaccac tcaaccctaa tccacaacaa caacggcatt aaggcttgac 

ccgagttggt tcccagtact acctacggta aacaggctct taccacccgc aaataactgg 



60 
120 
180 



ccacaccact aatgaccgac ctcccagcaa ggccctctaa ggggcaagta ggaggatcca 24 0 



300 
301 



caggatccga gatgccaagg ccccagagat cgcccgatcc aaccctccta tctccagagg 

<210> 303 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 303 

aggtaccaac tgtggaaaca ggtagaggac catcttttct ttccatatca actaagtcgt 60 

araccgcttt ctgacagctc aacacacccc cctccgtcag agatccctcc acaacagcac 120 

tggccaacgg aactaccgcc cgcacgctaa aaatggcggt tcgcgaaacg accataggcc 180 

agtaacgggt atgcttctcc aaccgacctc tcgctcgttc caaagggacc ccaagacttc 240 

caccgatttt acatctgggg cctagaaaag gagctaatct gttttccctc ataaactcac 300 

301 



60 
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cattagtccc agttccagct tacccacttt ttgtccgcaa catgcaraas agacagtgcc 
ctttctagtg taccatacca ggaatcatct cacattggtt Cgcgccatta ctggtgcagt 
gactttcagc cactcgggta aggcggagtt ggccatatgt ctccactgca aaattactga 
ttctcctctc gcaatcaata agtgtgcgtg tgaagattcc ttgagatgag gtatatatct 
c 



ccccgggatt taagtcggat accaangaaa ctgtattaaa agagccgccc atggaataag 



<210> 303 
<2ll> 647 
<212> DNA 
c213> Homo sapien 



120 
180 
240 
300 
301 



<210> 305 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_f eacure 
<222> (l)...(301) 
<:223> n = A,T,C or G 

<400> 305 

gaagtacagc gtggccaagg taacaagaag aaaaaaatgc gagtggcatc ctgggacgag 60 
cagggggaca gacctggaca gacacgttgc catttgctgc tgtgggtagg aaaatgggcg 120 
taaaggagga gaaacagata caaaatctcc aactcagtat taaggtattc tcatgcctag 180 
!^^™!^! ^!!!"!?!! ^^^^'^^cata tggcaaataa ctaaccatgg tggaacaaaa 240 

300 
301 



<210> 306 

<211> 8 

<212> PRT 

<213> Homo sapien 

<400> 306 
Val Leu Gly Trp Val Ala Glu Leu 
1 5 

<210> 307 
<211> 637 
<212> DNA 
<213> Homo sapien 

<400> 307 

acagggratg aagggaaagg gagaggatga ggaagccccc ccggggattt ggtttggtcc 60 

ctgtgatcag gtggtctatg gggcttatcc ctacaaagaa gaatccagaa acaggggcac 120 

attgaggaat gatacttgag cccaaagagc attcaaccat tgttttattt gccttmtttt 180 

cacaccattg gtgagggagg gattaccacc ctggggttat gaagatggtt gaacacccca 24 0 

cacatagcac cggagatatg agatcaacag tttcttagcc atagagattc acagcccaga 300 

gcaggaggac gcttgcacac catgcaggat gacatggggg atgcgctcgg gattggtgtg 3 60 

aagaagcaag gaccgtcaga ggcaggcttt atagtaacaa gacggtgggg caaactccga 420 
tt-ccgtggg ggaatgtcat ggtcttgctt tactaagttt tgagactggc aggtagtgaa 
actcattagg ctgagaacct tgtggaatgc acttgaccca sctgacagag gaagtagc-a 
ggcgggagcc tttcccagtg ggtgtgggac atatctggca agattttgtg gcactcctgg 
ttacagatac tggggcagca aataaaactg aatcttg 



480 
540 
600 
637 
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<220> 

<22l> misc_feature 
<222> (1).7.(647) 
<223> n = A,T,C or G 



<2i0> 309 
<211> 460 
<212> DNA 
<213> Komo sapien 



60 



<400> 308 

acgatrttca ttatcatgta aatcgggtca ctcaaggggc caaccacagc tgggagccac 
tgctcagggg aaggtccata tgggactttc tactgcccaa ggttccatac aggatataaa 120 
ggngcctcac agtatagacc tggtagcaaa gaagaagaaa caaacactga tctccttctg 180 
ccacccctct gaccctttgg aactcccctg accctttaga acaagcctac ctaacatctg 
ctagagaaaa gaccaacaac ggcctcaaag gatctcctac catgaaggtc tcagccaact 
cttggctaag atgtgggtcc cacattaggt tctgaatacg gggggaaggg tcaatttgct 
cattctgtgc gtggacaaag tcaggacgcc caggggccag agcagggggc tgctcgcctt 
gggaacaatg gctgagcata taaccacagg ttatggggaa caaaacaaca tcaaagtcac 
tgtaccaatc gccatgaaga cccgagggac ctgaatctac cgattcatct taaggcagca 
ggaccagctt gagcggcaac aacgcagcag cagaatcaat ggaaacaaca gaacgattgc 
aatgtccccr tttttcccct gcttctgact tgataaaagg ggaccgt 



240 
300 
360 
420 
460 
540 
600 
647 



<400> 309 

actctatagt ttaggctgga catcggaaaa aaaaaaaagc cagaacaaca Cgcga^aga^ 
aacacgatcg gctgcacact tccagactga tgaatgatga acgcgatgga ctaf-gtacg 
gagcacatcc ccagcaagag ggggaaatac tcatcatttc tggccagcag ttgcttgatc 
accaaacatc atgccagaat actcagcaaa ccttcttagc Ccttgagaag tcaaagtccg 
ggggaarcca ttcccggcaa tcttaattgg acccccr.atg tgagagcagc ggctacccag 
ccggggcggr ggagcgaacc cgtcactagt ggacatgcag cggcagagct cctggtaacc 360 
acctagagga atacacaggc acatgcgcga tgccaagcgt gacacctgca gractcaaat 420 
ttgcctcgtc tctgcctttc ggcgtgtaag acccttaagt 



60 
120 
180 
240 
300 



460 

<21C> 310 
<211> 539 
<212> DNA 
<213> Hotro sapien 

<400> 310 

acgggactca Ccaaacaaag ataggaaaag aagaaaactc aaatattata ggcagaaatg 60 

ctaaaggttt taaaaratgt caggattgga agaaggcatg gataaagaac aaagttcagt 120 

taggaaagag aaacacagaa ggaagagaca caataaaagt cattatgtat tctgtgagaa 180 

gtcagacagc aagatccgtg ggaaatgggc tggtctgttg tatggtatgt attttagcaa 240 

caatct-tat ggcagagaaa gctaaaatcc tttagcttgc gcgaatgacc acttgctgaa 300 

tccctcaagg taggcacgat gaaggagggt ttagaggaga cacagacaca atgaactgac 360 

ccagacagaa agccctagta tacccagcta ggaatagtga ccccgagggc acactgcgac 420 

acgactatgc catcacacgc atggtagtga Cggggatgat aggaaggaag aacttacggc 480 

a-atcctcac ccccacaaaa gccagtcaaa tartgggaca ccaaccaccc aggccaaga 539 

<210> 311 
<2ll> 526 
<2i2> DMA 
<213> Homo sapien 
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<220> 

<22l> misc_feaCure 
<222> (1) . . . (526) 
<223> n = A,T,C or G 

<400> 311 

caaacttgag ccaatgacac agaattttac aaatcaagaa gctcactctg gggccatttc 
tcccgacgtt ttctctaaac tactaaagag gcattaatga tccataaatc atattatcta 
catttacagc actcaaaatg tgttcagcac gaaacactag ctacagggga agctaaataa 
attaaacatg gaataaagat crgtccttaa atacaaccta caagaagact ttgatatttg 240 
Cttttcacaa gtgaagcatt cttacaaagt gtcataacct ttttggggaa actatgggaa 300 
aaaatgggga aaccctgaag ggttctaagc accttacctg aagctacaga ctccataacc 360 
tctccccaca gggagctcct gcagccccta cagaaacgag tggctgagat tcctgattgc 420 
acagcaagag cttctcacct aaaccctttc cctttttagt atctgtgcat caagtataaa 
agtcctataa actgtagtnt acttattcta atccccaaag cacagt 



<210> 312 
<211> 500 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (500) 
<223> n = A,T,C or G 



<400> 312 

cctctccctc cccaccccct gactctagag aactgggttr tctcccagta ctccagcaat 
ccatttctga aagcagctga gccaccctat tccaaagtac accgcagatg ttcaaactcc 
ccattcctcc cccccctcca cccgccagcc ttgccgactc tcaactcgtc atgagtgtaa 
gcattaagga cattatgctt cttcgattct gaagacaggc cctgctcatg gatgactctg 
gcttcttagg aaaatatttt Cctcccaaaa Ccagcaggaa acccaaactt atcccctctc 
tgcagatgtc tagcagcttc agacatttgg ttaagaaccc acgggaaaaa aaaaaatcct 
tgctaatgcg gcttccc-cg taaaccanga ttcttacttg nctggtacag aatatcagct 
ctgaacgtgt ggtaaagatt tttgcgtttg aatataggag aaatcagttt gctgaaaagc 
tagccttaat tatctattgg ^ oaayu 



60 
120 
180 



480 
526 



60 
120 
180 
240 
300 
360 
420 
480 
500 



<210> 313 
<211> 718 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . . (71S) 
<223> n = A,T,C or G 

<400> 313 

ggagatttgt gtggtctgca gccgagggag accaggaaga tctgcatggt gggaaggacc 60 

cgacgacaca gaggtgagaa ataagaaagg ctgctgactt taccacc^ga ggccacacac 12" 

ccgctgaaat ggagataatt aacatcacta gaaacagcaa gatgacaaca taatgtctaa Ho 

gtagtgacat gtttctgcac atttccagcc cttttaaata tccacacaca caggaagcac 240 

aaaaggaagc acagacaccc ccgggagaaa tgcccggccg ccatcttggg tcaccgacga 300 

gccccgccct gtgcctgntc ccgcttgtga gggaaggaca ttagaaaatg aattgatgtg llo 

ttccttaaag gatggcagga aaacagatcc tgtcgcggac atccactCga acgggaccac 420 



1 
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agactcgaaa cgaagccaca aagtgagcat caccaatgag aggaaaacag acgagaaaat 
cttgatggtc cacaagacac gcaacaaaca aaatggaaca ctgtgatgac acgagcagcc 
aactggggag gagataccac ggggcagagg tcaggattct ggccccgccg cccaactccq 
cgtcacacca atcatttcta tctctacccc caaacaagct gtngaatatc tgactcacqq 
tccccntggc ccacattttc atnatccacc ccnccnctrc aannttancc caaantgc 

<210> 314 
<211> 358 
<212> DNA 
<213> Honto sapien 

<400> 314 

gtttacctac attacagaaa aaacaccaag acaatgtaca ctatttcaaa tatatccata 

cacaatcaaa tatagctgta gtacaCgtcc ccattggtgt agattaccac aaatgcaaqq 

caacatgcgt agatcccctg tcccattctt ttgtccacaa taccgcattg tgtagcccaa 

gctcccggta gtccagccac tgtgaaacac gctcccttca gaccaacccc gtggacgccc 

ttgccgtatc gctgaactgt agtgccctgt attttgcttc tgtctgcgaa tcccgttgct 

tctcgggcat tcccttgtga tgcagaggac caccacacag acgacagcaa tctgaact 

<210> 315 
<211> 341 
<212> DNA 
<213> Homo sapien 

<400> 315 

taccaccccc ccgctggcac tgacgagccg catcaccacg gtcaccagca ccatgaaggc 
ataggtgatg atgaggacat ggaatgggcc cccaaggatg gtctgtccaa agaagcgagc 
gacccccatt ctgaagatgt ctggaacccc caccagcagg atgatgatag ccccaatgac 
agtcaccagc tccccgacca gccggacacc gtccttaggg gtcatgcagg cctcctgaag 
tagcttctgc tgcaagaggg tgctgtcccg ggggctcgtg cggttattgg tcctgggccc 
gagggggcgg tagacgcagc acatggcgaa gcagatgatg t 

<210> 315 
<211> 151 
<212> DNA 
<213> Homo sapien 

<400> 316 

agactgggca agactcttac gccccacacc gcaattcggt cttgttgccg tatccatcta 

tgtgggccct cctcgagctt ctgattataa acaccactgg agcgatgtgt tgactggacc 

catccaggga gctctggttg caatattagc t 

<210> 317 
<211> 151 
<212> DNA 
<213> Homo sapien 

<400> 317 

agaaccagtg gatcccaacg aaatacccga aacatatatt ggcatctacc aatggctcaa 
accttcattt atctctggcc ttaaccctgg ctcctgaggc tgcggccagc agatcccagg 120 
ccagggctct gtcctcgcca cacctgctcg a = 

<210> 318 
<211> 151 
<212> DNA 



480 
540 
600 
660 
718 



60 
120 
180 
240 
300 
358 



60 
120 
180 
240 
300 
341 



60 
120 
151 



60 
20 
151 
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<210> 320 
<211> 150 
<212> DNA 
<213> Homo sapien 



<210> 323 
<211> 151 
<212> DNA 



60 
120 
151 



<213> Homo sapien 
<400> 318 

actggtggga ggcgccgttt agttggctgt tttcagaggg gtctttcgga gggaccccct 
gctgcaggct ggagtgtcct tactcctggc gggagaccgc acactccact gctgaggcta 
egggggcggc ttatcaggca gtgacaaaca t y^sgccg 

<210> 319 
<211> 151 
<212> DNA 
<213> Homo sapien 

<400> 319 

aactagtgga tccagagcta caggtacagt gcgatctcag ctctgcaaac acatctccca 

cacagatagt actaggcatt aatagatatg taaagaaaga aatcacacca ttaltlatag i20 

taagaccggg Ctcacgtgat ttcagcgggt a "-"lauaatgg 120 



60 
20 
151 



<400> 320 

aactagtgga tccaccagtc cagtgtggtg gaattccatt gtgctggggt tctagatcgc 60 
""1"^^^ tttttttttg ggggggaatt tttttt^ttt aatagtt^tt 120 

150 



gagtgttcta cagcctacag taaataccat 

<210> 321 
<211> 151 
<212> DKA 
<213> Home sapien 

<400> 321 

agcaactttg tttttcatcc aggttatttt aggcttagga tttcctctca cactgcagtt 60 

tgcc'ctaaa alL"""^ --^a^ggcata ggtgttaacc aaaggccgag caaaLtggg 12 
tgccuctgag aaatcaaagc cttcatacac t 

<210> 322 
<211> 151 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (151) 
<223> n = A,T,C or G 



<400> 322 

rr'?™^^ ttcccctgtt tcttgccttc ctctttcrtc ttcttasatt ctgcttgagg 

tttgggcttg gtcagtttgc cacagggctt ggagatggtg acagccttct ggcattcggc 120 

attgtgcagg gctcgcttca nacttccagt t => as ai.ui.gst. xzo 



60 
20 
151 
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<213> Homo sapien 
<220> 

<22l> misc_feature 
<222> (1) . . . (151) 
<223> n = A,T,C or G 

<400> 323 

tgaggacctg tkttctttct ctttactttc aaccccccta ckccgtaaat atatt 
nagactcant tactacccag ttcgtggttt twtgggagaa acgtaactgg acagttagcc 120 
g-tcaatyaa aaagacactt ancccacgcg q a 



:gccta 60 



<400> 325 

acactgcrtc cacgctatgt ttctacacac tgctacctca gcgcrcctgg aaactcagcc 
ttcgacgtct ccaagtagtc caccttcatc taactctctg aaactgtatc atctctgcca 
agtaagagcg gtggcccatt tcagctgctc tgacaaaacg actggctcct gacttaacgt 
cctataaacg aatgcgccga agcaaagtgc ccatggtggc ggcgaagaag agaaagatgt 
gccctgtttt ggactctccg tggtcccccc caatgctgtg ggtCCccaac caggggaagg 
gcccctcccg catcgccaag tgccataacc acgagcacta cgctaccacg gttctgcccc 
ccggccaagc aggccggtct gcaagaatga aacgaatgat 

<2105 326 
<211> 1215 
<212> DNA 
<213> Homo sapien 

<400> 326 

ggaggaccgc agcccgcac- cgcagccctg gcaggcggca ccggccargg aaaacgaatt 
gttccgcticg ggcgccccgg tgcatccgca gcgggcgctg tcagccgcac accgtttc-a 
gaacccccac accarcgggc tgggcccgca cagtctcgag gccgaccaag agccaggcag 



151 



<210> 324 
<2il> 461 
<212> DNA 
<213> Homo sapien 

<220> 

<221> tr,isc_f eature 
<222> (1) . . . (461) 
<223> n = A,T,C or G 

<400> 324 

acccgtgcgg aattccagct ttccccatgc aaaaggattt tgtacccccg gcrcracctga 60 

agaagcggcc agccaaagga atccaggtcg ttggtcggac tgttaatacc ttcgatgaaa 120 

cgaatcccat cccggtrcca gctacatcac tgacagcacg gragaagacc 180 

gcgaacctca cttctagacc tccacggcgg gacgaaacgg gcccagaaac tgccaggqgc 240 

ctcacacagg gacatcaaaa taccccccgt gctacccagg ccctggggaa tcaggcgact 300 

cacacaaacg caatagttgg ccactgcatt tttacccgaa ccaaagccaa acccgg^gct 360 

gccaccatgc accatggcat gccagagctc aacactgttg ctcctgaaaa ttgggcccga 420 
aaaaacgcac aagagcccct gccccgccct agccgangca c 

<210> 325 
<211> 400 
<212> DNA 
<213> Homo sapien 



60 
120 
180 
240 
300 
360 
400 



60 
120 
180 
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ccagatggcg gaggccagcc tctccgtacg gcacccagag tacaacagac ccctgctcgc 24 0 

taacgacctc atgcrcacca agttggacga acccgtgtcc gagtctgaca ccacccggag 300 

caccagcatc gcctcgcagt gccctaccgc ggggaactct tgcctcgtct ccggctgggg 360 

tctgctggcg aacggcagaa tgcctaccgt gctgcagtgc gtgaacgtgt cggtggcgtc 420 

tgaggaggtc tgcagcaagc tctacgaccc gctgtaccac cccagcatgt tctgcgccgg 480 

cggacggcaa gaccagaagg actcctgcaa cggtgactct ggggggcccc tgatctgcaa 540 

cgggcactcg cagggcctcg tg-.ctttcgg aaaagccccg tgtggccaag tcggcgtgcc 600 

aggtgcctac accaacccct gcaaartcac tgagtggata gagaaaaccg tccaggccag 660 

ctaactctgg ggactgggaa cccatgaaat tgacccccaa atacatcctg cggaaggaat 720 

ccaggaatat ccgttcccag cccctcctcc cccaggccca ggagtccagg cccccagccc 780 

ctcctccccc aaaccaaggg tacagatccc cagcccctcc tccctcagac ccaggagtcc 840 

agacccccca gcccctcctc cctcagaccc aggagtccag cccctcctcc ctcagaccca 900 

ggagtccaga ccccccagcc cctcctccct cagacccagg ggtccaggcc cccaacccct 960 

cctccctcag actcagaggt ccaagccccc aacccctcct tccccagacc cagaggtcca 1020 

ggtcccagcc cctcctccct cagacccagc ggtccaatgc cacctagact ccccctgtac 1080 

acagtgcccc cttgtggcac gttgacccaa ccttaccagt tggtttctca ttttttgtcc 1140 

ctttccccta gatccagaaa taaagtctaa gagaagcgca aaaaaaaaaa aaaaaaLaa 1200 

aaaaaaaaaa aaaaa =<i=°a x^uu 

1215 

<210> 327 
<211> 220 
<212> PRT 
<213> Homo sapien 

«:400> 327 

Glu Asp Cys Ser Pro His Ser Gin Pro Trp Gin Ala Ala Leu Val Met 

^ . 5 10 j5 

Glu Asn Glu Leu Phe Cys Ser Gly Val Leu Val His Pro Gin Trp Val 

20 25 30 

Leu Ser Ala Ala His Cys Phe Gin Asn Ser Tyr Thr lie Gly Leu Glv 

35 40 45 

Leu His Ser Leu Glu Ala Asp Gin Glu Pro Gly Ser Gin Me- Va^ Glu 

•50 55 60 

Aia ser Leu Ser Val Arg His Pro Glu Tyr Asn Arg Pro Leu Leu Ala 

75 80 
Asn Asp Leu Met Leu He Lys Leu Asp Glu Ser Val Ser Glu Ser Aso 

85 90 95 

Tnr He Arg Ser He Ser He Ala Ser Gin Cys Pro Thr Ala G^y Asn 

105 

Ser Cys Leu Val Ser Gly Trp Gly Leu Leu Ala Asn Gly Arg Met Pro 

115 120 125 

Thr Val Leu Gin Cys Val Asn Val Ser Val Val Ser Glu Glu Val Cvs 

130 135 140 

ser Lys Leu Tyr Asp Pro Leu Tyr His Pro Ser Met Phe Cys Ala Gly 
150 155 igj 

Gly Gly Gin Asp Gin Lys Asp Ser Cys Asn Gly Asp Ser Gly Gly Pro 

165 170 
Leu He Cys Asn Gly Tyr Leu Gin Gly Leu Val Ser Phe Gly Lys Ala 

180 185 190 

Pro Cys Gly Gin Val Gly Val Pro Gly Val Tyr Thr Asn Leu Cys Lys 

195 200 205 

Pne Thr Glu Trp lie Glu Lys Thr Val Gin Ala Ser 

215 220 

<210> 328 
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<211> 234 
<212> DNA 
<213> Homo sapien 



<400> 328 

cgcccgcctc tggtagctgc agccaaatca caaacggcga ggactgcagc ccgcactcgc GO 
agccctggca ggcggcactg gtcatggaaa acgaatcgtc ctgcccgggc gtcctggtgc 120 
acccgcagtg ggtgctgcca gccacacact gtttccagaa ctcccacacc atcgggctgg 



180 



gcctgcacag tcttgaggcc gaccaagagc cagggagcca gatggtggag gcca 234 



<210> 329 
<211> 77 
<212> PRT 
<213> Homo sapien 





<400> 


329 






















Leu 


Val Ser 


Gly 


Ser 


Cys 


Ser 


Gin 


He 


He 


Asn Gly Glu 


Asp 


Cys 


Ser 


1 






5 










10 






15 




Pro 


His Ser 


Gin 


Pro 


Trp 


Gin 


Ala 


Ala 


Leu 


Val Met Glu 


Asn 


Glu 


Leu 






20 










25 






30 




Phe 


Cys Ser 


Gly 


Val 


Leu 


Val 


His 


Pro 


Gin 


Trp Val Leu 


Ser 


Ala 


Thr 




35 










40 






45 






His 


Cys Phe 


Gin 


Asn 


Ser 


Tyr 


Thr 


He 


Gly 


Leu Gly Leu 


His 


Ser 


Leu 




50 








55 








60 








Glu 


Ala Asp 


Gin 


Glu 


Pro 


Gly 


Ser 


Gin 


Met 


Val Glu Ala 








65 








70 










75 










<210> 


330 
























<211> 


70 
























<212> 


DNA 
























<213> 


Homo 


sapien 



















<400> 330 

cccaacacaa tggcccgatc ccatccccga ctccgccctc aggatcgccc gtctctggta SO 
gctgcagcca 

<210> 331 

<211> 22 

<212> PRT 

<213> Homo sapien 

<400> 331 

Gin His Asn Gly Pro He Pro Ser Leu Thr Pro Pro Ser Gly Ser Leu 

1 5 10 15 

Val Ser Gly Ser Cys Ser 
20 

<210> 332 
<211> 2507 
<212> DNA 
<213> Homo sapien 

<400> 332 

tgg-gccgct gcagccggca gagatggttg agctcatgct cccgctgttg ctcctccttc 60 
tgcccttcct tctgtatatg gctgcgcccc aaaccaggaa aatgctgtcc agtggggtct 120 
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<210> 333 
<211> 3030 
<212> DKA 
<213> Homo sapien 

<400> 333 



780 
840 
900 



gcacaccaac tgctcagcct cctgggaaag tagttgtggt cacaggagct aatacaggca 180 

tcgggaagga gacagccaaa gagccggctc agagaggagc tcgagtacat ttagcttgcc 240 

gggatgcgga aaagggggaa ttggtggcca aagagatcca gaccacgaca gggaaccagc 300 

aggcgctggt gcggaaactg gacccgtctg atactaagtc tatccgagct tttgccaagg 360 

gcttcctagc tgaggaaaag cacctccacg ttctgatcaa caatgcagga gtgatgatgc 420 

gtccgcactc gaagacagca gatggctttg agatgcacac aggagtcaac cacttgggcc 480 

acctccccct aacccatctg ctgccagaga aactaaagga atcagcccca tcaag^tag 540 

taaatgcgcc tcccctcgca caccacctgg gaaggatcca cctccacaac ctgcaLgcg goo 

agaaartcta caatgcaggc ctggcctact gtcacagcaa gccagccaac atcctcttca 6S0 

cccaggaacc ggcccggaga ctaaaaggcc ctggcgttac gacgcattct gtacaccctq 720 
gcracagccca atctgaactg gtccggcact catctttcat gagatgqatg tggtggcctt 
tctccttttt catcaagact cctcagcagg gagcccagac cagcctgcac tgtgccttaa 
cagaaggtct tgagattcca agtgggaatc atttcagtga ctgtcatgcg gcatqggtcc 

ccgcccaagc tcgtaatgag accatagcaa ggcggctgtg ggacgtcagc tgtgacctgc 960 

tgggcccccc aatagactaa caggcagtgc cagctggacc caagagaaga ccgcag.aga 1020 

ctacacagta cctcctgtca aaatgattct ccttcaaggc tctcaaaacc tccagcacaa 1080 

agagagcaaa accttccagc cttgcctgct tggtgtccag tcaaaactca gtgcaccgcc 1140 

agattcgtct aaatgcctgt catgtccaga ttcactttgc ttctgtcacc gccagag^ta l2oS 

ctagagatat cacaacagga taagaagacc ctcatatgac ctgcacagct cattctccct 1260 

ccgaaagaaa ctactaccta ggagaatcca agctatagca gggatgattt atgcaaacct 1320 

gaactagctt ctttgrtcac aattcagttc ctcccaacca accagtcttc acttcaagag 38^ 

ggccacactg caacctcagc: ctaacatgaa taacaaagac tggctcagga gcagggcttg 1440 

cccaggcatg gtggatcacc ggaggtcagc agttcaagac cagcccggcc aacatggtga ^soo 

aacczcacct ctactaaaaa ttgtgtarat cctcgtgtgt cttcccgttt atgtgtgcca 15G0 

agggagtatt tccacaaagt tcaaaacagc cacaataarc agagacggag caaaccagta lllo 

ccatccagtc tttatgcaaa tgaaatgctg caaagggaag cagattctgt atatgtcg;t 1680 

aaccacccac caagagcaca tgggtagcag ggaagaagta aaaaaagaga aggagaat^c 1740 

tggaagacaa tgcacaaaat gaagggacta gccaaggatc aactagc=cc ctaaggatta leoS 

actagtcaag gattaatagc aaaagayatt aaatatgcca acatagctac ggaggaattg i860 

agggcaagca cccaggactg atgaggtctt aacaaaaacc agtgtggcaa aaafaaaaaa Isll 
aaaaaaaaaa aaaaatccta aaaacaaaca aacaaaaaaa acaattcttc attcagaaaa 
atcatcctag ggactgatat tggcaatcat ggtcaatcca ataatactct ggggcattrc 
cttaca-.cgc cttgacaaga ttaaaacgtc cgtgrcaaaa tttcgtacct Catttggaga 
cttcctacca aaagtaatgc tgccaaagga agtccaagga attagtagtg tccccaccac 
ttgtttggag tgtgctattc taaaagatct tgattccctg gaacgacaat cacattttaa 

cttcggcggg ggaaagagtt ataggaccac agccttcacc tctgatactt gtaaattaat ^^«u 

cttttaccgc acccgccttg accattaagc tacacgttta gaaatggcca ttttacggaa 2340 

aaatcagaaa aattctgata atagtgcaga ataaacgaac taatgtttta cctaattcat 2400 

actgaactgt caatgacaaa taaaaattct ttctgattat ttctcgtctc catttaccag 2450 
aa.aaaaacg taagaattaa aagcttgact acaaaaaaaa aaaaaaa 



1980 
2040 
2100 
2160 
2220 
2280 



2507 



gcaggccact tgcgagccgg gagcgatcca aaacgcctcg gactcccccg gcctgggcgg 60 

ggagagcgag ctgggtgccc cccagattcc ccgcccccgc accccatgag ccgaccctcg 120 

gccccacgga gcccggcaat catgccacct tggatggagc caaggatatc gaaggcttgc iso 

tgggagcggg aggggggcgg aatctggtcg cccacccccc tccgaccagc cacccagcgg 240 

cgcctacccc gacgcccgct gccaacratg ccccctcgga tctgccaggc tcggcggagc 300 

cgccaaagca atgccaccca cgccccgggg tgccccaggg gacgtcccca gctcccgtgc 360 

cttatggc.a cctcggaggc gggtacCact cctgccgagt gtcccggagc tcgctgaaac 420 
c.cgtcccca ggcagccacc ctggccgcgt accccgcgga gacrcccacg gccggggaag 



480 
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agtaccccag ycgccccacc gagtttgcct tctacccggg atatccggga acccaccaoc 
ctarggccag ttacccggac gcgcccgcgg tgcagacccc gggtgctcct ggaqaacS^ 
gacatgactc cctgttgcct gtggacagtt accagtcttg Stctcgct T.tlTcllll 
acagccagat gcgccgccag ggagaacaga acccaccagg cccctttL aaggSat 
t.gcagactc cagcgggcag caccctcctg acgcctgcgc ctttcgtcgc gg^cgcaaaa 
aacgcattcc gtacagcaag gggcagctgc gggagctgga gcgggagtat gcggJtaa^a 
llTrrlrT". T^^'"""^ aggcgcaaga ccccggcagc caccagcctc tc^gcgcc 
agattaccat ctggctccag aaccgccggg tcaaagagaa gaaggttctc gccaaqqtca 
agaacagcgc taccccttaa gagatctccc tgcctgggtg ggafgagcga aag^glggS 
gtcctcggga gaccaggaac ctgccaagcc caggctgggg ccaaggac^c tg^tgaSgg 
cccctagaga caacacccct cccaggccac tggccgccgg actgctcctc aggagccQcc 1140 
tgggtaccca gtatgtgcag ggagacggaa ccccatgtga cagcccactc caccagggtt llol 
cccaaagaac ccggcccagt cataaccacc catcccgaca gtggcaataa LclZ.f. 
cagtactagc tgccatgatc gttagc.tca tacctccnat ctagagc " gtaSgcaJt ° 
Ctaqaaacca ctttcaraaa rrr,= ^^,- = = ^ ^ yi-dgagcacc 



cgccgctcag agcagg.cac cttctgcctt ^c^cgccccc ^ctc ag^^ ^cc ca.g § 
ggtagctrtc aatatcgcag gctcttactc ctccgcctcc ataagc?caa acccaccaac 
gatcgggcaa gtaaaccccc tcccccgccg actccggaac tggcgagagc tcagcgcaga 
gggcctgtg gggagggggc aagatagatg agggggagcg gcatggtgcg gggtgacSc 
ttggagagag gaaaaaggcc acaagagggg ctgccaccgc cact!acgga Stggcccrq 
gtagagaccc rtgggggtct ggaacctccg gactccccat gcnctaactc ccacactcti 
ctatcagaaa cctaaacttg aggattttct ctgcttttca ctcgcaataa aytcagagc! 
aacaaaaaaa aaaaaaaaaa aaaactcgag "lyc-agagca 



<210> 334 

<211> 2417 

<212> DMA 

<213> Homo sapien 

<400> 334 



lltir.T "^^agctag tgggatcccc cgggctgcac gaacccggca cgagtgagct 
ggagttctac ctgtattgtt ttaat.ccaa caagcctgag gaccagccac aaatgcaccc 
agtttacaaa tgaggaaaca ggtgcaaaaa ggccgtcacc cgtcaaaggc cgca'gtgg' 
llTar-T "'^^^5'=^" gttatgtctg atgaacctag cctatgcccc ccaaactcct 
Saacgc-.gac cattgaggat atccaaacct agaccaatcg cacrcccccc ccaagactac 



540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 



1320 



Ctagaaaccg ctttcangaa tcgagccaat tacgaataal ctcggaag^; gl ccc'ct-g 1380 
cagggaagcc tcccctcaga ccccccccca tcacacctct caccctggca acagcaqq^a illl 
gaccgaggag aggggaacgg gcagattcgt tgtgtggctg tgatgtccgc tcagcSttt 500 
tccagctga cagctgggca ggtggacaat tgtagaggcc gtct^ttcc' ccctcct gc L 
TtlrTJT 595^9^^-- accggtcccg gaagcaccca tcctcaatac gatgatJc^c 62 
ctgtcgtgcg aaaatgaagc cagcaggctg cccctagtca gtcctccctt ccaqaqaaal Itll 
agagattcga gaaagcgcct gggtaattca ccattaatct cctcccccSa actctctgaq 
tcccccctca acatttctgg tggttccgac caaagcaggt catggcctgt ^gagca^?tq 
ggatcccagc gaagcagatg tttgtagcct tgcataccta gccc^tcc^a ggcacaa cq 
gagtggcaga gtggcgccaa ccccgttttc ccagtccacg cagacagatt cacagrgS 
Tallr tT ^"55^9^" gacgggctc. ttgcagagcc gggaccctga gagggaSg 
agggcctctg cccctgtgcr catcctctga tgccctgtac ctgggctcag ^gcccgq'qq 
gactcatccc ctggccgcgc agcaaagcca gcgggctcgc gcStcctt cclg^ll'-?^ 2ion 
aggctggggg cggggggcct gccggcgcac cccccacgar ^gagcgcaca gTcctallll -i6o 
ctggacaacc cgcagaaccg aagctccgag cagcgggtcg gtggcgagta Kggggtcgq 2220 
tggcgagcag ttggtggtgg gccgcggccg ccaccacctc gaggacattt c^^^cccqqa 22«n 
gccagccctc ctagaaaccc cgcggcggcc gccgcagcca ag^gtcta'g g;;cgcggcc 2340 
acacctS: T.lli:tT gggaaggagt gagggtggga cg.gacKg ' 

g g\" ; : T.T'SI T^-^^ ^^^^--^^ —gage 



1740 
1800 
18S0 
1920 
1980 
2040 
2100 



2400 
2460 



tgagcgcatg cggactgggg g.tcagggga agag^^c Ig ^aq ^ ^ llllZlll llll 
111::T.'1 Itt^.t^.'^y^ tccaagcccc gcggtccagc ttaag^^cct cggrtacacg 258^ 



2640 
2700 
2760 
2820 
2880 
2940 
3000 
3030 



60 
120 
180 
240 
300 
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480 
540 
600 
660 



780 
840 
900 
960 
1020 
1080 
1140 
1200 



ttacccacca atacaataat accaccttta ccaatccatt gttttgatac gagactcaaa 360 
catgccagat atatgcaaaa gcaacctaca agctctctaa tcatgctcac ccaaaagatc 420 
cccgggatct aataggctca aagaaactcc ttctagaaat acaaaagaga aaatcqqatt 
atgcaaaaac ccattactaa tctttctcat ccatccttta actcagcaaa cacccatccq 
Ctgttgacct catgcagtac ggccttttaa ggattggggg acaggtgaag aacggggtqc 
cagaatgcat c=tcctacta atgaggccag cacacatttg cattttaaaa tgccctgtcc 
agccgggcat ggtggatcat gcccgtaatc ccaacattgg aaggccaagg caggaggatt 720 
gccccagccc aggagttcaa gaccagcctg ggcaacatag aaagacccca cctctcaatc 
aatcaaccaa tgccccgcct ttgaaaacaa aactctttaa gaaaggctta atgggcagqq 
tgtggtagcc catgcctata atacagcacc ttgggaggct gaggcaggag gatcacttta 
gcccagaagt ccaagaccag cccgggcaac aagtgacacc ccatctcaat ttttcaataa 
aatgaataca tacataagga aagataaaaa gaaaagttr.a acgaaagaat acagcacaaa 
acaaacctct tggacctaaa agtatctctg tccaagccaa atatcgtgaa tcacctctct 
gcgctgagga tacagaatat ctaagcccag gaaactgagc agaaagttca tgcactaact 
aatcaacccg aggcaaggca aaaatgagac Caactaatca acccgaggca aggggcaaac 
tagacggaac ctgactctgg tctattaagc gacaactttc cccctgtcgc atttttccct 1260 
tattcaacgc aaaaggataa aaactcccca aaactaaaaa caatgcttgc caggagttac 1320 
aaaccatgac caactaacta tggggaatca taaaatacga =tgtatgaga tcttgacggt 1380 
ctacaaagtg tacccactgt taaccacttc aaacattaac gaactcaaaa atgaatttac 1440 
ggagatcgga argttcctct cccgttgtac cagccggctc aggctgccat aacaaaacac 150O 
cacagactgg gaggcctaag caacagaaac tcattcctca cagrtccgqg gqctggaagt 1560 
ccacgaccaa ggtgcaggaa aggcaggccc cattctgagg cccccctctc ggctcacatg 1620 
tggccacccc cccactgcgt gctcacatga ccccttcgtg ctcccggaaa gagggtqtgg 1580 
gggacagagg gaaagagaag gagagggaac ccccrggtgc ctcgtcttcc aaggacccca ]740 
acccgggcca ctctggccca ggcaccgcgg ggtggggggt tgtggcr.gct ctgcrccgag 18 00 
tggccaagat aaagcaacag aaaaatgtcc aaagcngtgc agcaaaqaca agccaccgaa i860 
cagggacccg ctcatcagtg tggggacccc caagtcggcc accccooago caagccccca ^920 
cagagcccac gcaaggtggc agcagcagaa gaagggaatt gtccctgccc tcggcacact 1980 
cctcaccgac ctggcgacgc tggacactgc gatgaatggt aatgtggatg agaatatgat 2040 
ggactcccag aaaaggagac ccagctgccc aggtggctgc aaaccatcac agcctccacc 2100 
ctggggagga actgggggcc tggctctggg ccagagagca gcccagcgag ggtgagagct 2160 
acagcccgtc ccgccagctg gatccccagc cccggccaac cagcaatcaa ggccgagcag 2220 
atcaggctcc ccggagctgg tcttgggaag ccagccctgg ggcgagttgg ctcctgccgr 2280 
ggtactgaga caacattgtc ataaactcaa tgcgcccttg Cacccctccc tcttttttac 2340 
ctgtccacat ctataatcac tacgcatact agtcrtcgtt agtgctccta ttcniacttaa 
tagagacacg tcacact 

<210> 335 
<211> 2984 
<212> DNA 
<213> Homo sapien 

<400> 335 

atccctc^tt ccccactctc ctctccagaa ggcacttggg gcctcacctg ttggaccccg 
aaaacacccc aggcgccctt ccaaggcctc cccaaacccc taagcagccg cagaagcgcc 
cccgagc-.gc ctccrcccac actcaggcga tcgagtcgga gaggaagttc agccatcaga 
agcacccgcc ggcccctgaa cgggcccacc tcgccaagaa ccccaagctc acggagaccc 

aagtgaagac atggtcccag aacagacgct ataagactaa gcgaaagcag ctctcctcgg 3C0 

agccgggaga cttggagaag cacccctctt tgccggccct gaaagaggag gccttctccc 360 

gggccccccc ggcctccgcg tataacagcc atcctcacta cccacacccg cactgcgcgg 420 

gcagccggag cccagccttc cggcaatgcc agctcaggtg acaaccatca tgatcaaaaa 48 0 

ctgccttccc cagggcgccc ctacgaaaag cacaaggggc caaggccagg gagcaagagg 540 

cgcgcacacc aaagctattg gagatctgcg cggaaacctc asatccttca ccggcgagac 600 

aatgaaacaa cagagacagc gaaagtttta acacctaagt catcccccca gtgcacaccg 660 

taggtcactrc ttttcgcttc tggccacccg tctgaagggg agagagggaa aatcaagtcg 720 



2400 
2417 



60 
120 
180 
240 
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cattttccag caccccgcac gaccccggat gagccgtaca cccaaggacc ccgctctgca 780 

actccatcct cctgtgtcac tgaatatcaa ctctgaaaga gcaaaccCaa caggagaaag 840 

gacaaccagg acgaggatgt caccaactga attaaactta agtccagaag cctcctgctg 900 

gccccggaac atggccaagg ctctccctgt ccccgcaaaa gagaggggca aatagagagt 9S0 

ccccaagaga acgcccccac gcCcagcaca tatctgcacg ggagggggag atgggcggga 1020 

ggagatgaaa ataccagcct tccttactcc tttttacccc ctttaaaatg gcatgccaac 1080 

tcaagtactc acagggtggc ccaaacagaa caagatgcac tcgccgcgat tccaagacaa 1140 

gccgtataaa cagaactcca ccgcaagagg gggggccggg ccaggagaat ctccgcttgt 1200 

ccaagacagg ggcccaagga gggtctccac actgctgcta ggggctgtcg catttcttca 1260 

tcagcagaaa gcggaaaggc ccctcctcaa ctttcttccc ctgggctgga gaatccagaa 1320 

tcagaagtct cctggagttt tcaggccatc acatacaccg tatcctgaaa ggcaacataa 1380 

ctctccctcc cctccctcca aaatcctgtg tccccttttg cagcaattac tcactaaagg 1440 

gctccat-cc agcccagatc tttagtctgg ctgcacctaa cctatgcccc gcttactcag 1500 

cccgagaccc ggtctcctti; ttcccccccc ctcttccgtc cccccaaagc ctcatctgcc I5g0 

ctgacccccc aaaaaagctt gggggcagat tcCgaatcgg craaaagaca tgcattctca 1620 

aaaccagcaa cccccactcc ttccccttaa aaatacacag cattaaaccc caaaccctat 1680 

tcaaagacct gacag=tcga gaaggccact actgcaccca taggaccttc cggtggctcc 1740 

gctgctacgt ttgaagtctg acaatccctg agaatctttg cacgcagagg aggtaagagg 1300 

catcggactt ccacagagga agaacacagc gcagaatgaa gggccaggcc cactgagctg 1860 

cccagtggag ggctcacggg tgggacacgg aaaagaaggc agcctaggcc ctggggagcc 1920 

cagcccaccg agcaagcaag ggacrcgagtg agcccctcgc aggaaaaggc taagaaaaag 1980 

gaaaaccatc ctaaaacaca acaagaaact gtccaaatgc tttgggaacc gtgttcattg 2040 

cctataatgg gtccccaaaa cgggcaaccc agacttcaga gagaatgagc agagagcaaa 2100 

ggagaaacct ggccgcccct ccatttccat tccgttaccc caggcgagct ggtagagggg 2160 

agacatcaga aaaaaacgaa acaacaaaac aattaccaat gaggcacgcc gagqcctggg 2220 

ogccccccga ctccaccact uaaccccgtc cagr.gagaaa cctttcaatc trcttctact 2280 

agaagggcca gctcaccgtt ggtggcaaaa Ctgccaacac aagttaatag aaagctggcc 2340 

aatcccaocc cacrtcctgc ggtttgggcc ccacatcgca atgtccaatg ccacgcgccg 2400 

ccgacaccga ccggagcact agccagcaca aaaggcaggg tagcctgaat cgcttcccgc 2460 

tccccacatc tcttttaaaa taagcattta gcgcccagtc cctaccgagc accctttccc 2520 

tccccccctc tgaactcaat tccttcaact tgcaatttgc aaggatcaca cacctcactg 2580 

tgacgtacac tgcgttgcaa aaaaaaaaaa aagtgccttt gtctaaaatt actcggctcg 2640 

cgaatccatc ttgctctttc cccattggaa ctagtcacta acccatctct gaactggcag 2700 

aaaaaca-cc gaagagccag tctatcagca tctgacaggt gaaccggacg gcccccagaa 2760 

ccatttcacc cagacagcct gtccccatcc cgtttaataa attagtttgg gttccctaca 2820 

tgcacaacaa accccgcccc aatctgccac ataaaagcct gcgaccr.gaa gcttagccag 2680 

cacccccacc aaaccctatt tttctatgcg ttccttgcaa cacatgagtg tttcgaaaac 2940 

aaagcaccca tgcccccacc agaaaaaaaa aaaaaaaaaa aaaa 2984 

<210> 336 
<211> 147 
<212> PRT 
<213> Homo sapien 

<400> 336 

Pro Ser Phe Pro Thr Leu Leu Ser Arg Arg His Leu Gly Ser Tyr Leu 

15 10 15 

Leu Asp Ser Glu Asn Thr Ser Gly Ala Leu Pro Arg Leu Pro Gin Thr 

20 25 30 

Pro Lys Gin Pro Gin Lys Arg Ser Arg Ala Ala Phe Ser His Thr Gin 

35 40 45 

Val lie Glu Leu Glu Arg Lys Phe Ser His Gin Lys Tyr Leu Ser Ala 

50 55 60 

Pro Glu Arg Ala His Leu Ala Lys Asn Leu Lys Leu Thr Glu Thr Gin 
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Val Lys He Trp Phe Gin Asn Arg Arg Tyr Lys Thr Lys Arg Lys Gin 

85 90 95 

Leu Ser Ser Glu Leu Gly Asp Leu Glu Lys His Ser Ser Leu Pro Ala 

100 105 110 

Leu Lys Glu Glu Ala Phe Ser Arg Ala Ser Leu Val Ser Val Tyr Asn 

115 120 125 

Ser Tyr Pro Tyr Tyr Pro Tyr Leu Tyr Cys Val Gly Ser Trp Ser Pro 

130 135 140 

Ala Phe Trp 
145 

«:210> 337 

<:211> 9 

<212> PRT 

<213> Homo sapien 

<400> 337 
Ala Leu Thr Gly Phe Thr Phe Ser Ala 
1 5 

<2:0> 338 

<211> 9 

<212> PRT 

<213> Home sapien 

<400> 338 
Leu Leu Ala Asn Asp Leu Met Leu He 
1 5 



<210> 339 
<211> 318 
<212> PRT 
<213> Homo sapien 

<400> 339 

Met Val Glu Leu Met Phe Pro Leu Leu Leu Leu Leu Leu Pro Phe Leu 

15 10 15 

Leu Tyr Met Ala Ala Pro Gin He Arg Lys Met Leu Ser Ser Gly Val 

20 25 30 

Cys Thr Ser Thr Val Gin Leu Pro Gly Lys Val Val Val Val Thr Gly 

35 40 45 

Ala Asn Thr Gly He Gly Lys Glu Thr Ala Lys Glu Leu Ala Gin Arg 

50 55 60 

Gly Ala Arg Val Tyr Leu Ala Cys Arg Asp Val Glu Lys Gly Glu Leu 
^5 70 75 80 

Val Ala Lys Glu He Gin Thr Thr Thr Gly Asn Gin Gin Val Leu Val 

85 90 95 

Arg Lys Leu Asp Leu Ser Asp Thr Lys Ser He Arg Ala Phe Ala Lys 

100 105 110 

Gly Phe Leu Ala Glu Glu Lys His Leu His Val Leu He Asn Asn Ala 

115 120 125 

Gly Val Met Met Cys Pro Tyr Ser Lys Thr Ala Asp Gly Phe Glu Met 

130 135 140 

His He Gly Val Asn His Leu Gly His Phe Leu Leu Thr His Leu Leu 
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150 155 160 

Leu Glu Lys Leu Lys Glu Ser Ala Pro Ser Arg lie Val Asn Val Ser 

165 170 175 

Ser Leu Ala His His Leu Gly Arg lie His Phe His Asn Leu Gin Gly 

180 185 190 

Glu Lys Phe Tyr Asn Ala Gly Leu Ala Tyr Cys His Ser Lys Leu Ala 

195 200 205 

Asn lie Leu Phe Thr Gin Glu Leu Ala Arg Arg Leu Lys Gly Ser Glv 

210 215 220 

Val Thr Thr Tyr Ser Val His Pro Gly Thr Val Gin Ser Glu Leu Val 
225 230 235 240 

Arg His Ser Ser Phe Met Arg Trp Met Trp Trp Leu Phe Ser Phe Phe 

245 250 255 

He Lys Thr Pro Gin Gin Gly Ala Gin Thr Ser Leu His Cys Ala Leu 

260 265 270 

Thr Glu Gly Leu Glu He Leu Ser Gly Asn His Phe Ser Asp Cys His 

275 280 285 

Val Ala Trp Val Ser Ala Gin Ala Arg Asn Glu Thr He Ala Arg Ara 

2S0 295 300 

Leu Trp Asp Val Ser Cys Asp Leu Leu Gly Leu Pro lie Asp 
305 310 315 

<210> 340 
<211> 483 
':212> DNA 
<213> Homo sapien 

<400> 340 

gccgaggtct gccttcacac ggaggacacg agactgcttc ctcaagggct cctgcctgcc 60 
tggacactgg tgggaggcgc tgcttagttg gctgttttca gaggggtctt tcggagggar 120 
ctcctgctgc aggctggagt gtctttattc ctggcgggag accgcacatt ccactgctga 18O 
ggttgtgggg gcggtttatc aggcagtgat aaacataaga tgccatttcc ttgactccgg 24 0 
ccttcaattc tctctt^ggc tgacgacgga gtccgcggtg tcccgatgta actgacccct 300 
gctccaaacg tgacatcact gatgctcttc tcgggggcgc tgatggcccg cttggccacg 360 
cgctcaacct cgccattcga ctcttgctcc aaactgtatg aagacacctg actgcacgtt 420 
tttcctgggc ttccagaatt taaagtgaaa ggcagcactc ctaagctccg actccgatgc 480 
ctg 

483 

<210> 341 
<211> 344 
<212> DNA 
<213> Homo sapien 



<210> 342 
<2il> 592 
<212> DNA 
<213> Homo saoien 



60 



<400> 341 

ctgctgctga gtcacagatt tcattataaa tagcctccct aaggaaaata cactgaatgc 

tatttttact aaccattcta tttttataga aatagctgag agtttctaaa ccaactctct 120 

gctgccttac aagtattaaa tattttactt ctttccataa agagtagctc aaaatatgca 180 

attaatttaa taatttctga tgatggtttt atctgcagta atatgcatat catctattag 240 

aatttactta atgaaaaact gaagagaaca aaatttgtaa ccactagcac ttaagtaccc 300 

ctgattctta acattgtctt taatgaccac aagacaacca acag 344 
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<400> 342 

acagcaaaaa agaaaccgag aagcccaaty cgcttccttg ttaacaccca cttatccaac 60 

caacgtggaa acctctcata cctggttcca ctatgaagct ggacaattgc tgccatcaca i20 

cctggcaggc aaaccaatgc caagagagtg acggaaacca ccggcaagac cttgtcgacg lao 

accaggaccg gaatttcaca aaaatattgt tgatgggaag ccgctaaagg gtgaattact 240 

tcccccagaa gagcgcaaag aaaagtcaga gatgctataa tagcagctac tccaattggc 300 

aagcgccact gtggaaagag ttcccgtgcg tgctgaagtc ccgaagggca gccaaattca 360 

tcagcacggg ccgttcggcg caaatgcaaa agcacaggtc tttccagcat gctggtctct 420 

cccgcgcccc tacgcaaaca atcgccttct tctaaatctc tcctaggctc cactttccaa 480 

agttcctccc ggcttgtgat gtcttttctg ctttccatta attctataaa atagcacggc 540 

cccagccacc cacccrtcgc cttagcttga ccgtgagtcc cggccgccgc tg 592 

<210> 343 
<211> 382 
<212> DNA 
<213> Homo sapien 

<400> 343 

ttcttgacct cctcctcctt caagcccaaa caccacctcc cttattcagg accggcactc 60 
cctaatgttt gtggctccct ctccagcccc tctcaggagg agtaatggcg gagttggcac 12 0 

ctcgcaactc tcctctcccc tctcttcccc ttcctctgcc cgccttcccc atcctgctgc 180 
agacttcctg actgccagtc Cycgtcacat ccagcgactg ctttggttcc tgtccccctc 240 
ccgactgccc aaggggctca gaaccccagc aacccccccc crccactacc ttctctcttg 300 
ggggcagctg gaagggactg aaatcgtggg gggaaggtag gaggcacatc aataaagagg 360 
aaaccaccaa gctgaaaaaa aa 

JO ^ 

<210> 344 
<211> 536 
<212> DNA 
<213> Homo sapien 

<400> 344 

ctgggcctga agctgtaggg taaatcagag gcaggcttct gagtgatgag agtcctgaga 60 

caacaggcca caCaaacttg gccggatgga acctcacaat aaggcggcca cccctcgtct 120 

gttcaggggg atgccaagga taaggccagc ccagctacat gaagagaagc agaacaaaca 180 

agccttccag agaaatggac gcaaccagag tgggatcccg gccacatcaa ggtcacactc 240 

cacctccacg tgcctgaacg gtcg::caggc cagaaaaatc caccccctac gagcgcggcc 300 

tcgaccctac atcccccgcc cgcgtccccc tccccacaaa artcttctta gtagctatta 360 

cccccctact: atccgatcta gaaatcgccc tcccctcacc cccaccatga gccctacaaa 420 

caaccaaccc gccaccaaca gctatgtcat ccctcttatc aatcatcatc ctagccccaa 480 

gtccggccta tgagcgacta caaaaaggac tagactgagc cgaataacaa aaaaaa 536 

<210> 345 
<211> 251 
<212> DNA 
<213> Homo sapien 

<400> 345 

acctcctgag gtctctccca ccacccccac agccaccgtc accgtgggat gtgctggatg 60 

cgaacgaagc ccccatcttt gtgcctcctg aaaagagagc ggaagtgtcc gaggactccg 120 

gcgcgggcca ggaaaccaca ccccacactg cccaggagcc agacacattc acggaacaga I8O 

aaataacaca ccggacccgg agagacactg ccaaccggct ggagatcaac ccggacaccg 24 0 
gtgccatctc c 
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<210> 345 
<211> 282 
<212> DNA 
<213> Homo sapien 

<220> 

<221> itiisc_feature 
<222> (1) . . . (282) 
<223> n = A,T.C or G 



<400> 346 



cgcgrctctg acaccgcgac catgacaggg gctcaaacag aaagtgcctg ggc-ctcctc 
ctaagccttg ttaccaaaaa aaggaaaaag aaaagatcct cccagttaca aattctgqqa 
agggagacca tacc.ggctc ttgccccaag tgagaggtcc tccctcccgc accaaaaaac 
agaaaggctc tctattccac tggcccaggt agggggaagg agagtaacct tgagtctgtg 
ggtctcatcc cccaaggcgc cctcaatgct cacnaaaacc aa ^Sagcctgtg 



<210> 347 
<211> 201 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feacure 
<222> (1) . . . (201) 
<223> n = A,T,C cr G 

<400> 347 



acacacacaa taccacaaaa tgccacctaa ccggaaggag ctctccatca Ctgcaagtca 

taaacataac ccccaaaana ntactancag cctctaccca ngctcctaaa tgcttgcaaa 

tccgagactg actggaccca cccagaccca gggcaaagac acatgttacc atatcatctt 
tataaagaar tttttcctgt c '-^-aut.i.t 



<210> 348 
<211> 251 
<212> DNA 
<213> Homo sapien 



60 
120 
180 
240 
282 



60 
120 
180 
201 



<400> 348 



TatlllTrt ^^^■'^'"S^ gcatcacttg cgccaagtga gaaaatgttc Caaaatcaca 

agagagaaca gtgccagaat gaaactgacc ctaagtccca ggtgcccccg ggcaggcaga 

aggagacacc cccagcatgg aggagggttc atctttccat cctaggtcag gtctaSg 

ggggaaggtt tcactataga actcccaaca gcccacctca ctcctgccac ccacccgatg 

gccctgcctc c a°<-a 

<210> 349 
<211> 251 
<212> DNA 
<213> Homo sapien 

<400> 349 

taaaaaccaa gccacccaat cgtacctttg aaggtaaaca atacatggga gctggatcac 
aacccccgag gacgccagag ccacgggccc agaacatggc gcggtaccat caacagagtt 
cagaagggcc cgaactccac gtgctaccag agaacataat gcaactcacg catcccactt 
agcaatcccg caaaacacca gaaacagacc ccaagagccc tccaagacga ggaaaaccca 



60 
120 
180 
240 
251 



60 
120 
180 
240 
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119 



actcccggtt c 



251 



<210> 350 
<2ll> 908 
<212> DNA 
<213> Homo sapien 



<210> 352 
<211> 251 
<212> DNA 
<213> Homo sapien 



<210> 353 
<211> 436 
<212> DNA 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 



<400> 350 

ccggacactt cgcgagggct ttcgccggct gctgctgctg cccgtcatgc Cactcatcgt 
agcccgcccg gcgaagctcg ctgctttccc cacctcctta agcgactgic aaaogcccS 
cggctggaat tgccccggtr atgatgacag agaaaatgat ctcttcctct gtgacaccaa 
caccrgtaaa ttcgatgggg aacgctcaag, aattggagac actgtgactt gcgtct^^^^ 
gttcaagtgc aacaacgact acgtgcccgc gcgtggctcc aatggggaga IctaccSaa 
tgagtgctac ctgcgacagg ctgcatgcaa acagcagagc gagatactcg cggtgtcaga 
aggatcacgt gccacagtzcc acgaaggctc tggagaaact ag^caaaagg agacatccac 
ctgcgatacc Cgccagtttg gtgcagaacg tgacgaagat g^cgaggacg tctggtgcgt 
lll .:-:Tr aaaccaactt caatcccctc tgcgct^ccg atgggaaacc 

cta.ga.aat gcacgccaaa Ccaaagaagc accgtgtcag aaacaggaga aaactqaaat 
T.laZlll '^''^^'^'^ aagataacac aactacaacc actaagtctg "gatlggca 
tcatgcaaga acagaccacg cagagaatgc taacaaatta gaagaaagrg ccagaSaca 
ccacacacct tgcccggaac attacaatgg cccccgcatg Lt^ggafgt gtgaSat" 
ta.caatatg caggagccat cctgcaggtg tgatgctggt tatactggac aaca^tgtga 
aaaaaaggac cacagcgccc .a.acgccgt tcccgg.cct gcacga^^tc lllZVcll soo 

908 

«:210> 351 
<211> 472 
<212> DNA 
<213> Homo sapien 

<400> 351 

ccagctatct gcaagcggca agagcctact taccataaat aatactaaga accaactcaa 
c'attaa'ctta TrT^""^ "-"gtgaa ttaggattaa gtagtaa.tt tcaLattca 
rTrrrtt ^ attttaaaat cagwtttgyg agtcatttac cacaagctaa acgtgtacac 
atara cJ?- ^""'^""^ tattcccgtt tttctaaaca gtcctaattt ctaaSctgt 
atatatcctt cgacatcaat gaactctgtt ttcttttact ccagtaataa agtaggcaca 
gatctgtcca caacaaactt gccctctcat gccttgcctc tcaccatgct c^gct™ 
tcasccccct tttggcctgt ttgttttgtc aaaaacctaa tctgcttctt gcttttcttg 
gtaatatata tttagggaag atgttgcttt gcccacacac gaagcaaagt ""'^ 



60 
120 
180 
240 
300 
360 
420 
4 72 



e400> 352 

ctcaaagcta acctcccggg aaccaaacca gaaaaqaqca aoaarr-r^r, > 
tgtggataag gccaggtcaa tggccgcaag catgcaiaga aa^a^gMc,' LgSS i^S 
caggctgcgt tccgtcctta cgatgaagac cacgatgcag tttccLaca ttgccacSc 80 
a^g S r^'''''' """aatc ctg^g^ 



251 
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<213> Homo sapien 



<400> 353 

tctttttttt ttctctcttc tttcttacaa caacgcagtc atttatttat Cgagtatgtg 
atatc'aaaf ^^^^^^^ atactgatta tatttatcat gtgacttcta attarJaaa? 
gtatccaaaa gcaaaacagc agacacacaa aatcaaagag acagaagata gacatcaaca 
gataaggcaa ctcacacact gacaatccaa acccaataca tttaaacact tgggaaatga 
gggggacaaa tggaagccar atcaaatctg tgtaaaacta tccagtatgt cStcS 
catgtctga raaggctctc ccctcaatgg ggatgacaaa ctccaaatgc cacaca ftg 

gggc"^::: tg^l^"" ""^^^^^^ ''''^^'^'^ -o 

436 

<210> 354 
<211> 854 
<212> DNA 
<213> Homo sapien 



<:210> 355 
<21l> 676 
<212> DNA 
<213> Homo sapien 



60 
120 
180 
240 
300 
360 



60 
120 



<400> 354 

lllllT.!^ tccaccagct ttctgcaagg atgctggtta gggagcgtcc gcaggaggag 
caagtctgaa accaaaccta ggaaacatag gaaacgagcc aggcacaggg ctggtgggc? 

atcagggacc accctttggg ttgacatcrt gctcaatctg cacccttga gtaagSt iso 

ctggcagcag aagccgctcc ccaggtacac tcccctagct catgtacaaa aacatcctqa 240 
tllllTalTr gctaaaagcc agacgcgttc ggcactccc: cggtctgagg 

tcaattgcac acctacaggc accgggctca cgctt-.caag catcticgtcc tcacttraqg 36^ 

g gagcgaaa gatccccact ataggagcac tcgggagaga tcatacLaa gctgSctct? Ito 

gagtacatgc agcaatgggg tagatgtgtg cggtgtgtc. tcattccrgc aaglgjgccc 430 

gctagggagt gtttccagga ggaacaagtc tgaaaccaat cacgaaataa atggcaggtp Ho 

cgaaccggaa aaccaaccca aaagagagat cgrgatatca gcgtggttga t^cacc^S 600 

caa atggaa ggctctaatc tgcccatact tgaaataa.a attcScttt tgtaataca 660 

aaacaacaaa ggattgagaa tcatggcgcc taatgtataa aagacccagg aaacataaat 7P0 

ataccaaccg cataaatgta aaargcatgc gacccaagaa ggccccaaag Tg^cllllll 78o 

cactqtaccc actrmr-r-rr = a"d"-°ya>-tii /HU 



<400> 355 

gaaattaagc acgagccaaa ttccctgtta aaacctctag gggtgacaga cctcttcaa- fin 

llllTclTJ rr'""' ^ggaatgtca coaaccaagg ^c^tatat^t acc^Lagc^ 120 
aac!o^^-^ catacccgga cgccagcgaa gagggcacgg aggcagcagc agccactL 

gacagcarrg ctgtaaaaag cccaccaatg agagctcagt tcaaggcgL ccaccccctc 24S 

ctgttotcca taaggcacac tcacaccaac acgarcccat tctgtggcaa gcttgcc"t 200 

ccccaatcag atggggctga gtaaggctca gagctgcaga tgaggcgcag agacaacccJ 36o 

gtgaccttcc cacggc^aaa aagctgtcca cacctcacgc acctctgcg? Scagtttgc 420 

rtar ^'^^''^^ ggatcccccc oaaccattcc acgagttgtg aagccaaggc 4 0 



540 
600 



l-ltlT-Hl "r'''"' ''«"'^" 

silrllllll llllir^' -"^'^.cc r,.ca.cS «o 

S76 

<210> 356 
<211> 574 
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<212> DNA 

<213> Homo sapien 

<400> 356 

tttttttttt tttttcagga aaacattctc ttaccttatc tgcatctcag caaaqqttct 
catgtggcac ctgactggca tcaaaccaaa gttcgtaggc caacaaagat gggccactca 
caagcttccc atttgtagat ctcagtgccc atgagtatcc gacacccgct cctctcttca 
gtctcttagg gaggcttaaa tctgtctcag gtgtgctaag agtgccagcc caaggkggtc 
aaaagtccac aaaactgcag tctttgctgg gatagtaagc caagcagtgc ctggacagca 
gagttccttt cttgggcaac agataaccag acaggactct aatcgtgctc ttattcaaca 
ttcttccgcc tctgcctaga ctggaataaa aagccaatct ctctcgtggc acagggaagq 
agatacaagc tcgttcacat gtgatagatc taacaaaggc atctaccgaa gtctgqtcta 
gatagacggc acagggagct cttaggtcag cgctgcCggt tggaggacat tcctgagtcc 
agcttcgcag cctctgtgca acagtacttt ccca 

<210> 357 

<211> 393 

<212> DNA 

<213> Homo sapien 

<400> 357 

tttttttttt tttttttttt tttttttttt tacagaatat aratgcttta tcactgkact 
taatatggkg kcttgttcac tatacttaaa aatgcaccac tcataaatat ttaattcagc 
aagccacaac caaracttga ttttatcaac aaaaacccct aaatataaac ggsaaaaaag 
atagatataa ttattccagt ttttttaaaa cttaaaarat attccattgc cgaattaara 
araarataag tgttatatgg aaagaagggc attcaagcac actaaaraaa cctgaggkaa 
gcataatctg tacaaaatta aactgtcctt tttggcattt taacaaattt gcaacgktct 
tttttttctt tttctgtttt tttttttttt tac 

<210> 358 
<211> 630 
<212> DNA 
<213> Homo sapien 

<400> 358 

ttaaStt! "^Sgaggatc cttgctctca cggagcttac attctagcag gaggacaata 
ttaatgttta taggaaaatg atgagtttat gacaaaggaa gtagatagtg ttttacaaga 
gcatagagta gggaagctaa tccagcacag ggaggtcaca gagacatccc taaggaagtg 
gagtttaaac tgagagaagc aagcgcttaa actgaaggat gtgttgaaga agaagggaga 
alllltT^ ttgggcagag ggaaccttat agaccctaag gtgggaaggt tcaaagaact 
gaaagagagc tagaacagct ggagccgttc tccggtgtaa agaggagtca aagagataag 
attaaagatg tgaagattaa gatcttggtg gcattcaggg attggcactt ctacaagaaa 
tcactgaagg gagtaatgtg acattacttt tcacttcagg atggccattc taactccagg 
gggtagactg gactaggtaa gactggaggc aggtagacct cttctaaggc ctgcgataqt 
gaaagacaaa aataagtggg gaaattcagg ggatagtgaa aatcagtagg acttaatgag 
caagccagag gttcctccac aacaaccagt 

<210> 359 
<211> 620 
<212> DNA 
<213> Homo sapien 

<400> 359 

acagcattcc aaaatataca tctagagact aarrgtaaat gctctatagt gaagaagtaa 
caattaaaaa atgctactaa tatagaaaat ttataatcag aaaaataaat ItJcaglgag 



60 
120 
180 
240 
300 
360 
420 
460 
540 
574 



60 
120 
180 
240 
300 
360 
393 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
630 



60 
120 
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<210> 360 
<211> 431 
<212> DNA 
<213> Homo sapien 

<400> 360 

tlTcTJ^^ agccagaaca acacgcgaca gacaatatga ccggctgcac actcccagac 
tgatgaa.ga tgaacgtgat ggactatcgc acggagcaca tcctcagcaa gagggggaaa 
cactcatcat ttttggccag cagrtgcttg atcaccaaac atcatgccag aatactcagc 
aaaccttctt agctcttgag aagccaaagc ccgggggaat ttatccctgg caacttcaac 
tggactcctt atgtgagagc agcggccacc cagccggggt ggtggagcga acccgtcact 
agtggacatg cagtggcaga gctcctggca accacccaga ggaa'acaca ggcacJcgtg 
aga'tc^ag ^^^"^^^^^ 9tagcactca aattcgtctt gcttctgtct ttoggcgcgt 

<210> 361 
<211> 351 
<212> DNA 
<213> Home sapien 

<400> 361 

acactgatcc ccgatcaaaa gaatcatcat ctttaccttg acttttcagg gaactaccqa 
actttctcct cagaagatag ggcacagcca ttgccttggc ctcacttgaa gggtctgcac 
tiler?"- "^^^^"="9 ccaagtttcc cagccactcg agggagaLt a^cgggagg 
rltr I "^^9959^"^ cccgagggct tcaccgCgag ccctgcggcc ctcagggctg 
caaccctgga ctcaatgtct gaaaccccgc tccctgcctg ctggac??ct gaggccgtca 
ctgccactct gcccCccagc tctgacagct cctcatctgc ggtcctgttg t ^^^^^""^ 

<210> 3S2 
<211> 463 
<212> DNA 
<213> Homo sapien 

<400> 362 

acttca-cag gccataatgg gcgccccccg tgagaatcca agcaccttcg gaccqcqcqa 
tgcagatgag ccggctgaag atctcgcgca tgcgcggccc cagggcgaag ttcttggcqc 
ccccggtcac agaaatgacc aggttgggtg ttttcaggtg ccfg^gctgg g'clgcagct 
crg.a.aggac ttccgcgccc gcgtcgcagg acagacgcat acactcccct Cccc^cccca 
gtgcctcaaa ctgaataccc ccaaaggcgt cggtaggaaa ttccttggtg ^gtJtcttgt 
agtcccaccc ctcactttgg ttgacctggg cgccttccat gcgctggctc tgggcacaqc 
ItZTrT' -caccctcc ctgacaagca cgatggtgtg gacaggaagg afgg" S 
ttgagcccgc tcacggaaac tggcactgtc agctcaaaca gac sgacc.ca 

<210> 363 
<211> 653 



leo 

240 
300 



ctcaccagaa gaataaagtg ctccgccagt tattaaagga ctactgctgg tgaactaaat 
atggcattcc ccaagggaaa tagagagacc cttctggatc atgcccaata tttacctcac 
aggatcaact gttttaggaa cagatataaa gctccgccac ggaagagacg gacaaagcJc 
ITclTclT J^""^"^^ ggaagcaaca ctaccctttc aggcataaal tttggagaaa 360 
tgcaacatta tgcctcacga ataacatgca gaaagaaggt ctgacgaaaa tgacatJccc 420 
aacgtaagat aaccttacaa gaatcctggg tcaaataaaa ttctttgaag aaaacatcca 48^ 
aatgtcattg actcatcaaa tactatcttg gcatataacc tatgaaggca aaactaaaca 
aacaaaaagc tcacaccaaa caaaaccatc aacttatttt gtattctata acatacgaga 
ctgtaaagat gtgacagtgt a^yaya 



540 
600 
620 



60 
120 
180 
240 
300 
360 
420 
431 



60 
120 
180 
240 
300 
351 



60 
120 
180 
240 
300 
360 
420 
463 



wo 00/04149 



123 



PCT/US99/I5838 



<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feacure 
<222> (1) .7. (653) 
<223> n = A,T,C or G 



<:400> 363 

acccccgagt ncccgnctgg catactgnga acgaccaacg acacacccaa gcccggcccc 
ctcttggnga tcctgggcga caccttcatg aatggcaacc gtgccagwga ggctgtcctc 
tgggaggcac tacgcaagat gggaccgcgt cccggggtga gacatccccc cctcggagat 
ccaacgaaac tcctcaccta cgagtcgtaa agcagaaata cctgnactac agacgagrgc 
ccaacagcaa ccccccggaa gcatgagtcc ccctrgggcc Cccgctccca ccacgagasc 
tagcaagacg naagtgrcga ganccartgc agaggtccag aaaagagacc cntcgtgacc 360 
ggcccgcaca gttcatggag gccgcagatg aggccttgga cgctccggat gctgctgcag 420 
ccgaggccga agcccgggct gaagcaagaa cccgcatggg aaccggagat gaggctgtgt 480 
ntgggccccg gagccgggat gacactgagc ttgagctgcc gacctgggat gaggaaggag 54 0 
attccggaga tccntggtcc agaatcccar tcacctcctg ggccagatac caccagaaco 



<210> 3S5 
<211> 356 
<212> DNA 
<213> Homo sapien 



60 
120 
180 
240 
300 



600 



cccgctccag acrcccccag acctrtgccg gccccattac cggccstggt ggt 653 

<210> 364 
<211> 401 
<212> DNA 
<213> Homo sapien 

<400> 364 

actagaggaa agacgtcaaa ccactccact accacttgtg gaactctcaa aqggtaaacg 60 
acaaagccaa tgaacgactc taaaaacaat atctacatr.c aatggcctgt agacaacaaa 120 
aaaacaaggc ggacagatct agaattgcaa cattttaaga aaaccatagc attcgacaga 180 
tgagaaagct caattataga tgcaaagtta caactaaact accatagtag taaagaaaca 240 
cacttcacac cctccacaca aattcactac cttggcctga ggcactccat aaaacgcacc 
acgtgcacag taaaccccca tatttgccac ggcgttgcac tagaggaccc ggactgcaac 
aagtggatgc gcggaaaatg aaatcctctc caaragccca g 



300 
360 
401 



<400> 365 

ccagtgtcac attcgggctc aaaatcccaa gaagggcact tcaaacggct ttgcacctgc 50 

atgttccagc gccagagcgc aggaacagac cccggcgtcc actgtgagat gttctccagc 120 

caccagagca tcaagtctcc gcagcaggcc attctcgggt aaagaaatga ctcccacaaa 180 

ccctccaccc cccggcctcg gcttcggcct Cgcgttcccg gcatcatctc cgttaacggt 240 

gactgccacg atgcgtacag cacagcctga caagcctggg tccatacaga ccgctggaga 300 

acatccggca acgtcccctc cgcagccagt ttcttcttcg agctcccgga gagcag 355 

<210> 366 

<2ll> 1851 

<212> DNA 

<213> Homo sapien 



<400> 366 

tcaccaccac tgccagcagc ggcaccgcta gccaggtttt ctgggaaccc cacatgagca 



60 
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c.tccgcgcc ctccattccc cttcaatagc cacaaatctt ctagctctgg ctggctgtcc 
tcacccctc taagcctttg tgacccttcc tctgacgcca gcttcaagtc ccIttcSga 
ttgctgtcct cagaagagac tcttaacacc Cgcccctcct tgtagccaga aagtaactqa 
craaattacat gatgatgacc agaaacagca tactctccgg ccgtctCtL agacctcS 
aagatacatc aacatctcgc tcaagcagag ggctgactat actcgctgat ccacaacata 
cagcaagtac gagagcagtt cttccatacc Cacccagcgc attcaaatcc gct"ttt" 
tgactaaaaa tttcaccacc cgccgttttt gctcacgtat accaagtagc agtggtgtqa 
ggccatgctt gttcttcgac tcgatatcag caccgtataa gagca^tg^t ttggccatta 
llallTcl't ""^"^^^^^ ecatagtgta gagtggtatt cccatactca tc^ggaa at 
ccggatcagt gccacgttcc agcaacatta acgcacactc atcctcctgg cattqcacoa 
ccctcgccag agctgtcctc tccntgttgt caaggacact aagttgacat cgcctg'S 
gcacgagtct tactacttct gaatcccca, cggcagaggc cagacgtaga gcag cctcc 
Cttgcrtgtc ccccctgttc acatccgcgt ccctgagcat gacgatgaga tcctttctqo 
ggactrcacc ccaccaggca gccccgtgga gcctgtccag atc^tctcca tggacgtgg? 
acctgggacc catgaaggcg ccgccaccgt agtctcccca agcgaccacg ttgcc^t^gc 
cgctcccccg cagcagggga agcagtggca gcaccacttg cacctcctgc ccSaqcat 
cctcacagag gagccgctgt ggtctccaga agtgcccacg ttgctcctgo cgctcSt 
g.ccatccag ggaggaagaa atgcaggaaa tgaaagatgc acgcacgatg gcatactcct 
cagccatcaa acccctggac agcaggccac ccccagcaag gtggagaaag ^gtccaccc 
acagaggatg agatccagaa accacaacat ccatccacaa acaaacactt tc^agccaga 1260 
cacaggtact gaaaccatgt cacctgcggc aacatggtgg aacccaccca accacacatc 1320 

llltlT' ^-""9ca caacgcaata ctccccancc acaacaaa: 
ccaa^car^^ tcctctggag ccatacggat gaaccatgaa ggaagaactc cccgaagaag 1440 
ccagtcgcag agaagccaca ccgaagctct gtcctcagcc accagcgcca cggacacaar ]t2 
tgtgtttctt ccccagtgat gcagcctcaa gccaccccga agcr.gccgca gcac^cgSq IsTo 
gctccrgaga aacaccccag cccttccggt ctaacacagg caagtcaata aatgtaataa lllo 
tcacataaac agaattaaaa gcaaagrcac ataagcatct caacagacac agaSfgg" HH 
c.tgacaaaa tccagcarcc ttgtattcac tgctgcagtc ctcagaggaa atgccccLa 1740 
ccttrcccca trtagcacca tgttggctgt gggcccgcca taggtggtcc trftcacct? 
aaggcatgcc ccttctatgc ctgctccgct gagggr.ctta actccc^gc 



120 
180 
240 
300 
360 
420 
4S0 
540 
600 
660 
720 
780 
840 
900 
950 
1020 
1080 
1140 
1200 



1800 
1851 



<210> 357 
<211> 668 
<212> DKA 
<213> Homo sapien 

<400> 367 

crtgagcctc caaacaygga agaccggccc ttacacasgt caatgctaaa acgaatqcat 60 

ttcagtactt tgaagataaa atcrgcagat ctacaccttg ctctctgatc cgataccaqc iln 

accrtacaag accagtgctt tggccatcaa ttratctttc actrtagaca gcrtagtSa Ho 

gagtggtatt tccatactca tctggaatat ttggatcagt gccatgttcc agcaJcSa 240 

cata^'r."' ""^"^"^^ cattgtacgg cctgtcagca ttaga^ccaa aaacaaj t^ 3 0 

catatcttag gaattcaaaa taacattcca cagctctcac caactagtta tatttaaagg 36? 

agaaaactca tttttatgcc atgcattgaa atcaaaccca cctcatgctg atataqttua 4^0 

ctactgcata cctttatcag agctgtcctc tttttgttgt caaggaL t aagttga-t ^o 

gcag ccta? ITalT""" gaattcccat tggcagaggc cagatgtaga 40 

gcagtcctat gagagtgaga agactcctta ggaaattgta gtgcactagc tacaqccata Tnn 

"^"^-^^ ^^^-^^^^^ ^^^"^"^ ttc:!::::: iTo 

668 

<210> 358 
<211> 1512 
<212> DNA 
<213> Homo sapien 
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<400> 363 



<210> 369 
<211> 1853 
<212> DNA 
<213> Homo sapien 



<400> 369 

gggccgccca gggggsgcgc gggctttcct cgggtgggcg tgggttttcc ccgggcgggg 
tgggccgggc trgaaccccc tgctggggct ggcaggttct ggccgggatc gact^ttJcc 
ctcaaa.aga ccggaaaccc ggagttacct gctagttggt gaaactggtt ggtagacjcg 
'rTl^^^ caccaccggc cccccccggc tgttaaaagc agatggcggt tgaggttgat 
tccatgccgg ctgctccttc tgcgaagaag ccacttggtc tcaggagcaa gatgggcaag 
cggtgctgcc gctgctcccc ccgctgcagg gagagcggca agagcaacgc gggcacttcc 
ggagaccacg acgactccgc catgaagaca ctcaggagca agatgggcaa gcggtgccgc 
caccgcttcc cctgctgcag ggggagtggc aagagcaacg tgggcgcttc tggagaccac 
!!^?:r!"^ ""^^"5"*= actcaggaac aagatgggca agcggcgctg ccLcgcttc 
Trr-l.r .""^ 33gggagcrg caagagcaag gtgggcgctt ggggagacta cgatgacagy 
gccctcatgg akcccaggca ccacgtccrt ggagaagacc tggacaagcc ccacagagct 
gcccggcggg gtaaagtccc cagaaaggat ctcatcgtca tgctcaggga cackgaygcc 
aacaagargg acaagcaaaa gaggactgct ctacatctgg cctccgccaa tgggaattca 
gaagtagtaa aacccstgcc ggacagacga cgtcaactca acgtccccga caacaaaaag 
aggacagctc tgayaaaggc cgtacaacgc caggaagatg aatgcgcgtt aatgtcgctg 
gaacacggca ctgacccaaa tattccagac gagcatggaa acaccactcc rcaccaygcc 
rcccayaacg aagataaatc aacggccaaa gcaccgctcc tacayggcgc tgatatcgaa 
IrtT.^'^'t !5"'39cct cacaccaccg ytacttggtr tacacgagca aaaacagcaa 
gtsgtgaaat ttccaacyaa gaaaaaagcg aacccaaaat gcrctggata gacacggaag 
raccgctccc acacccgctg tacgtcgtgg atcagcaagt acagtcagcc ytctacccga 
gcaaaatrcc gacgcatccc cccaagaccc ggaaagacgg ccagagagta tgctgcttcc 



lallrf T ^^353'^=5t gggctttcct cgggtgggcg tgggttttcc ctgggtgggg go 

tgggctgggc trgaatcccc tgctggggtc ggcaggtttt ggctgggatt gacttttytc ill 

ttcaaacaga ttggaaaccc ggagttacct gctagttggt gLactlgtt ggtagacgcg 8 

atctgttggc tactactggc ttctcctggc tgttaaaagc agatggtggt tgaggttgat 240 

TaTnrr"^^ "9Cttcttc tgtgaagaag ccatttggtc tcaggagcaa gft^ggcaag loo 

tggtgctgcc gttgcttccc ctgctgcagg gagagcggca agagcaacgc gggcacttct 360 

ggagaccacg acgactctgc tatgaagaca ctcaggagca agatgggcaa gtggtgccgc 420 

o^coav"^ ^"9^=5cag ggggagtggc aagagcaacg tggg^^cttc tggagaccac 480 

gacgaytctg ctatgaagac actcaggaac aagatgggca agtggtgctg ccactgcttc 54O 

ccctgctgca gggggagcrg caagagcaag gtgggcgctt ggggagacta cgatgacagt 60S 

gccttcatgg agcccaggta ccacgtccgt. ggagaagatc tg^Laagct ccacfgag^t 660 
gcctggtggg gtaaagtccc cagaaaggat ctcatcgtca tgctcaggga cactgJcgtg 
aacaagaagg acaagcaaaa gaggactgct ctacatctgg cctctgccaa tgggaattca 
aoaacaacr r""''" S^-a^acga tgtcaactta atgtccttga caacaaaaag 
aggacagctc tgayaaaggc cgtacaatgc caggaagatg aatgtgcgtt aatgttgctg 

r'tawata ITT"""" ""^^^^^ gagtatggaa ataccactct rcactayg t 
rtctayaacg aagataaatt aatggccaaa gcactgctct tatayggcgc tgatatcgaa 
tcaaaaaaca aggtatagat ctactaattt tatcttcaaa atac^gaaat g^^ttcattt 
^aaaa'tattt TallT"''^ ^ccagtcttc cgtatttgga agctcaagca taacttgaat 
gaaaatattt tgaaatgacc taattacctm agactttatt ctaaatattg ttactctcaa 1200 
agaagcacta gagggtacag tttttttttt ttaaatgcac ttctggtaaa tacttttgtt I'sS 
gaaaacactg aatttgtaaa aggtaatact tactattttt caa.tttttcc ctcctl^ 1^20 
ttttttcccc taatgaatgt aagatggcaa aatttgccct gaaataggtt ttacatgaal illo 
actccaagaa aagttaaaca tgtttcagtg aatagagatc ctgctcc^tt oocaagtJcc lHo 
cc"'''''' ^^"^"^"^^ ^^^^^^^"^ a^gatat ?c 



720 
780 
840 
900 
960 
1020 
1080 
1140 



1512 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
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agccaccacc acgcaacttg ccagccaccc tctgaccaca aagaaaaaca gacgttaaaa 1320 

atccctcccg aaaacagcaa cccagaacaa gacrcaaagc cgacatcaga ggaagagcca 1380 

caaaggccca aaggaagcga aaacagccag ccagaggcat ggaaacCCtt aaacttaaac 1440 

tttcggccca atgccttttt ctcttgcccc aataacatca gatagtccca aatgaaatwa 1500 

cctatgagac taggccccga gaatcaatag attctccttt taagaatctt ttggctagga 1560 

gcggtgcctc acgccrgtaa ctccagcacc ttgagaggct gaggcgggca gatcacgaga 1620 

ccaggagatc gagaccaccc tggccaacac ggcgaaaccc catctctact aaaaacacaa 1680 

aaacttagct gggtgcggcg gcgggcgccc gtagccccag ctactcagga rgctgagqca 174 0 

ggagaatggc acgaacccgg gaggtggagg ttgcagtgag ccgagacccg ccactacact 1800 

ccagcccggg cgacagagca agactccgcc ccaaaaaaaa aaaaaaaaaa aaa 1953 

<210> 370 
<211> 2184 
<212> DNA 
<213> Korno sapien 

<400> 370 

ggcacgagaa Ctaaaacccc cagcaaaaca ggcacagaag ggacatacct taaagcaata gn 

aaaaccacct atgacaagcc cacagccaac ataacactaa atggggaaaa gtcagaagca 120 

Cttcctccga gaactgcaac aataaataca aggatgctgg atcttgccaa atgccttttc 18O 

tgtgcctgtt gagatgctta tgtgactccg ctctcaatcc Cgcttacgtg actatcacat 240 

ttatcgactt gcctgcgcca gaccggaaga gctggggtgt ctctcaggag ccaccgtgtg 300 

ctgcggcagc ttcgggacaa ctCgaggcCg catcactggg gaagaaacac ayccctgtrc 360 

gtggcgctga tggccgagga cagagctcca gcgtggctcc Cctgcgacrtg gcccccccqq 420 

ggagtccctc ctccacagcc cacccatatg gccccagagg aaaattacac tactttgcta 480 

tggatgaaga gcatcacgtt gtgcagacat actgcagcgt cctcatctcc cgacgtgtga 540 

ttgggtaggt Cccaccacgt tgccgcagac gacatgatct cagtacctgt gtccggctga 600 

aaagtgttcg Ctcgtgaacg gacactgtgg tttccggatc tcatcctctg tgggtggaca 660 

gccctcccca ccttgccgga agtgacctgc tgtccagaag tctgacggct gaggagcaca 720 

ccatcgcgca cgcatcttcc attccctgca tttccccccc cccggacgga cagggggagc 780 

ggcaagagca acgcgggcac ccccggagac cacaacgact cctctgtqaa gacgcttggg b40 

agcaagaggt gcaagcggcg ccgccactgc ttcccctgct gcagggg^gc ggcaagagca 900 

acgcggccgc tCggggagac tacgatgaca gcgcctccat ggaccccaqg Caccacgccc 960 

acggagaaga tctggacaag ccccacagag ccgcccggcg gggcaaagtc cccagaaagg 1020 

acctcaccgc cacgctcagg gacacggatg tgaacaagag ggacaagcaa aagaggactg 1080 

ctctacatct ggcctctgcc aatgggaatc cagaagcagc aaaactcgcg ccggacagac 114 0 

gacgtcaact taatgtcctt gacaacaaaa agaggacagc tctgacaaag gccgcacaac 1200 

gccaggaaga tgaacgtgcg ttaacgctgc tggaacacgg cacCgaccca aataccccag 1260 

atgagtatgg aaacaccacc ctacactatg ctgcccacaa Cgaagataaa ttaacggcca 1320 

aagcaccgct cctatacggt gctgataccg aaccaaaaaa caagcatggc ctcacaccac 1380 

tgccactcgg tatacatgag caaaaacagc aagcggtgaa atttttaacc aagaaaaaag 1440 

cgaacccaaa tgcgctggat agatacggaa gaactgcccc cacacccgcc gtatgtcgtg 1500 

gatcagcaag catagtcagc cctctacttg agcaaaaCgc CgacgcatcC tctcaagatc 1560 

cggaaagacg gccagagagt atgctgcttc cagtcatcat catgtaatct gccagctact 1620 

ccccgaccac aaagaaaaac agatgtcaaa aacccccccc gaaaacagca acccagaaca 1680 

agactcaaag ccgacaccag aggaagagCc acaaaggctc aaaggaagcg aaaacagcca 1740 

gccagacgca tggaaacttc taaatttaaa cctccggtct aacgtccctt tttcttgccc 1800 

taataatacc agacagcccc aaacgaaatw acctatgaga ccaggccttg agaatcaata i860 

gaccccctcc ccaagaatcc cctggctagg agcggcgccc cacgcctgta accccagcac 1920 

cttgagaggc tgaggtgggc agatcacgag atcaggagat cgagaccatc ctggctaaca 1980 

tq?aocc'-a IrtlT'^"" taaaaataca aaaacccagc Cgggtgtggt ggcgggcgcc 2040 

cgtagcc.a gctactcagg argctgaggc aggagaatgg cacgaacccg ggaggtggag 2100 

cTclTIlll ^""^^^^^'^^ gccactacac tccagcccgg gcgacagagc aagaccctgc 2 60 
cccaaaaaaa aaaaaaaaaa aaaa 



2184 
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<210> 371 
<211> 1855 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1)...(1855) 

<223> n = A,T,C or G 



<400> 371 

tgcacgcatc ggccagtgtc tgtgccacgC acaccgacgc cccccgagac gtgcacgccg GO 

cacgcgcacg ctgcacgcgc ggcagcggct tggccggcct gcaacggccc gcacgcgcac 12 0 

gccgcccccg cataaccgtc agactggcct gcaacggctt gcaggcgcac gccgcacgcg iso 

cgcaacggct: tggctgccct gtaacggccc gcacgtgcat gctgcacgcg cgctaacggc 240 

tcggctggca tgcagccgct tggcttggct ttgcaccytc cgcckggctk ggcgtcgkty 300 

tcctggaccg acgctccccc cttggackga cgtctcctcc tcggackgac gtctcytycy 360 

tcgcgtccct tcgctggacc cgacccctty cccgccgggt ccggcattcc tccggggcgg 420 

gccgggtgct ttccccgggg gggktkgccc tccccggggc gggcgtgggk cgcccccagg 430 

gggcgcgggc tctccccggg tgggtgcggg tctccccggg gcggggcggg ccgtgctggg 540 

atccccctgc tggggtcggc agggatcgac cctcccctcc aaacagatcg gaaacccgga 600 

gtaacncgct agtcggcgaa actggttggt agacgcgatc tgccggtacc actgtttctc 660 

ccggctgtta aaagcagatg gcggccgagg tcgactcaac gccggctgct tctticcgtga 720 

agaagccatc cggtctcagg agcaagacgg gcaagtggtg cgccaccgct tccccCgccg 780 

cagggggagc ggcaagagca acgtgggcac ttccggagac cacaacgact cccccgtgaa 840 

gacgcccggg agcaagaggt gcaagtggtg ccgcccactg cctcccccgc cgcaggggag 90o 

cggcaagagc aacgtggkcg cttggggaga ccacgatgac agcgccccca tggakcccag 960 

gtaccacgcc crcggagaag acctggacaa gccccacaga gccgcccggt ggggcaaagc 1020 

ccccagaaag gaccccaccg tcacgctcag ggacactgay gtgaacaaga rggacaagca 108O 

aaagaggacc gctctacatc tggcccccgc caacgggaat tcagaagcag caaaactcgt 1140 

gccggacaga cgatgtcaac tcaatgtcct tgacaacaaa aagaggacag ctctgacaaa 1200 

ggccgcacaa cgccaggaag atgaatgtgc gttaatgttg ccggaacacg gcaccgatcc 1250 

aaatattcca gatgagtacg gaaataccac cccacaccat gctgtctaca atgaagataa 1320 

accaacggcc aaagcactgc tcttacacgg cgccgacacc gaaccaaaaa acaaggtaca 1330 

gacccactaa tcccaccccc aaaatactga aatgcatcca CtctaacaCt gacgtgcgta 1440 

agggccagtc ccccgcactc ggaagcccaa gcataactcg aatgaaaaca tcttgaaacg 1500 

acccaactat ctaagacctt accctaaaca ttgccactct caaagaagca ttagagggca 1560 

cagtcccctc cccccaaatg cacttctggt aaataccttt gctgaaaaca ccgaatttgc 1620 

aaaaggtaac actcaccact ttccaacctc tcccccctag gattcttccc ccccaatgaa 1630 

tgtaagatgg caaaatctgc cccgaaacag gccccacacg aaaaccccaa gaaaagctaa 1740 

acacgcccca gcgaacagag atcctgctcc tccggcaagc tcctaaaaaa cagcaataga 1800 

tacgaggcga tgcgcctgtc agcggcaagg tttaagatac tcctgacccc gcgcc 1355 

<210> 372 

<211> 1059 

<212> DNA 

<213> Homo sapien 

<400> 372 

gcaacgcggg cactcctgga gaccacaacg acccccctgt gaagacgcct gggagcaaga 60 

ggcgcaagtg gtgccgccca ctgcttcccc Cgctgcaggg gagcggcaag agcaacgtgg 120 

gcgcccgrgg agaccmcgat gacagygcct Ccacggagcc caggtaccac gcccgtggag I80 

aagacccgga caagctccac agagccgccc tggtggggca aagcccccag aaaggatccc 240 

accgtcatgc tcagggacac cgaygcgaac aagarggaca agcaaaagag gaccgctcca 300 

caccccgcct ctgccaacgg gaactcagaa gcagtaaaac ccscgccgga cagacgatgt 360 
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caacccaacg tccctgacaa caaaaagagg acagccccga yaaaggccgt acaacgccag 420 

gaagatgaac gcgcgccaac gccgctggaa catggcaccg atccaaacac cccagatgag 48o 

tacggaaata ccaccccrca ccaygccrcc cayaacgaag ataaaccaat ggccaaagca S40 

ctgccccca^ ayggtgccga catcgaatca aaaaacaagg tatagatcta ctaat^ttac 600 

crtcaaaaca ccgaaacgca tccattctaa caccgacgcg tgtaagggcc agtctcccgc 660 

acttggaagc tcaagcacaa cccgaacgaa aatacttcga aatgacctaa ttatccaaga 720 

cctcacctca aataccgcca tccccaaaga agcaccagag ggtacagtcc tctcttttca 780 
aatgcacctc tggcaaacac Ctccgccgaa aacactgaac ttgcaaaagg taatacttac 
tacttttcaa tctttccccc ctaggatccc tttcccctaa tgaatgtaag atggcaaaac 
tcgccccgaa ataggtttca cacgaaaacc ccaagaaaag ttaaacacgt ttcagtgaac 

agagaccccg ccccctcggc aagttcctaa aaaacagtaa tagacacgag gtgatgcgcc 1020 

cgtcagcggc aaggtccaag acatccccga tcccgtgcc jQ5g 



accagaaaca aacaa 



<2l0a 374 

<211> 2000 

<212> DNA 

<213> Homo sapien 



840 
900 
960 



<210> 373 

<211> 1155 

<212> DNA 

<213> Homo sapien 

<400> 373 

acggtggtcg aggttgaccc cacgccggcc gcctcccctg cgaagaagcc atttggtccc 60 
aggagcaaga tgggcaagcg gtgctgccgt tgctcccccc gctgcaggga gagcggcaag 120 
agcaacgtgg gcacttctgg agaccacgac gaccctgcca cgaagacact caagagcaag I80 
atgggcaagc ggcgccgcca ctgcctcccc tgccgcaggg ggagcggcaa gagcaacgtg 240 
ggcgctcccg gagaccacga cgnccctgct atgaagacac tcaggaacaa gacgggcaag 300 
cggtgccgcc actgcctccc ccgctgcagg gggagcggca agagcaaggc gggcgcttgg 360 
ggagactacg atgacagcgc cctcacggag cccaggtacc acgtccgcqg aaaagatc-g 420 
gacaagcccc acagagccgc ccggcggggc aaagccccca gaaaggaccc caccgtcacg 4 80 
cccagggaca ccgacgcgaa caagaaggac aagcaaaaga ggaccgcccc acacccggcr 54c 
cccgccaatg ggaacccaga agcagcaaaa ctcctgctgg acagacgatg tcaacccaar 600 
gcccctgaca acaaaaagag gacagccctg acaaaggccg Cacaacgcca ggaagacgaa 660 
cgcgcgccaa cgccgccgga acatggcacc gacccaaaca CCccagaCga gtacggaaac 720 
accacccccc accacgccac ccataacgaa gacaaaccaa cggccaaagc actgctctta 780 
cacggcgccg acaccgaacc aaaaaacaag catggcccca caccaccgcc acccggtgta 
cacgagcaaa aacagcaagt cgcgaaaccc ccaaccaaga aaaaagcgaa tccaaacgca 
ccggacagat acggaaggac Cgctcccaca cccgccgcac gccgcggacc agcaagtaca 
gccagccccc cacccgagca aaacaccgac gcaccctcCc aagacctatc tggacagacg 
gccagagagc acgccgcctc tagtcaccac cacgcaaccc gccagccacc ccccgaccac 
aaagaaaaac agacgccaaa aaccccctcc gaaaacagca acccagaaaa Cgccccaaga 



840 
900 
960 
1020 
1080 
1140 
1155 



<400> 374 

acggcggttg aggccgaccc catgccggcc gcccctcccg Cgaagaagcc acttggcctc 60 

aggagcaaga tgggcaagtg gtgccgccgc tgcctccccc gccgcaggga gagcgocaag 120 

agcaacgcgg gcacccctgg agaccacgac gaccccgcca CgaagacacC caggagcaag 



180 



acgggcaag. ggcgccgcca ccgccccccc Cgctgcaggg ggagcggcaa gagcaacgtg 240 

ggcgcccccg gagaccacga cgaccccgcc acgaagacac tcaggaacaa gacgggcaag 300 

cggcgccgcc accgcccccc ccgccgcagg gggagcggca agagcaaggc gggcgcccgg 360 

ggagaccacg acgacagcgc ccccatggag cccaggtacc acgcccgtgg agaagatctg 420 

gacaagctcc acagagccgc ctggcggggt aaagccccca gaaaggatct caccgccacg 4 so 

cccagggaca ccgacgccaa caagaaggac aagcaaaaga gcaccgctcc acacccggcc 540 
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cccgccaatg ggaacccaga agcagtaaaa cccccgctgg acagacgatg ccaacctaat 600 

gtccccgaca acaaaaagag gacagctccg acaaaggccg tacaatgcca ggaagacgaa 660 

tgtgcgntaa tgctgccgga acatggcacc gatccaaaca tcccagacga gtatggaaat 720 

accactccgc accacgccac ccataacgaa gataaattaa cggccaaagc actgctccta 780 

tacggtgctg atatcgaatc aaaaaacaag cacggcctca caccactgtt acttggtgca 840 

cacgagcaaa aacagcaagc cgtgaaaCtt tcaatcaaga aaaaagcgaa tctaaatgca 900 

ccggacagat atggaaggac tgcccccata cr.Cgctgtac gctgtggatc agcaagcata 960 

gtcagccttc tacttgagca aaacaccgac gcatcccctc aagacctatc tggacagacg 1020 

gccagagagt atgctgtttc cagtcaccat catgcaactt gccagttacc ttctgactac 1080 

aaagaaaaac agatgctaaa aacctcctct gaaaacagca acccagaaca agacttaaag 1140 

ctgacatcag aggaagagcc acaaaggtcc aaaggcagcg aaaatagcca gccagagaaa 1200 

acgtcccaag aaccagaaac aaataaggat ggtgatagag aggttgaaga agaaatgaag 1260 

aagcatgaaa gcaataatgc gggactacca gaaaacccga ccaatggCgt caccgctggc 1320 

aatggtgaca atggactaac cccccaaagg aagagcagaa cacctgaaaa tcagcaactc 13bo 

cccgacaacg aaagtgaaga gtaccacaga atccgcgaac cagcttctga ccacaaagaa 1440 

aaacagacgc caaaatactc tcctgaaaac agcaacccag aacaagactc aaagctgaca 1500 

tcagaggaag agtcacaaag gctcgagggc agtgaaaatg gccagccaga gctagaaaat 1560 

trcatggcca tcgaagaaac gaagaagcac ggaagcaccc acgccggatt cccagaaaac 1620 

ccgaccaacg gcgccaccgc cggcaatggt gatgatggac caatcccccc aaggaagagc 1680 

agaacacccg aaagccagca actccccgac actgagaatg aagagtatca cagtgacgaa 1740 

caaaacgata ctcagaagca accttgtgaa gaacagaaca ccggaatact acacgatgag 1800 

atcccgaccc acgaagaaaa gcagatagaa gtggctgaaa aaatgaactc tgagctttct 1860 

cttagtcgta agaaagaaaa agacacctcg catgaaaata gtacgctgcg ggaagaaatc 1920 
gccacgccaa gactggagct agacacaatg aaacaccaga gccagctaaa aaaaaaaaaa 
aaaaaaaaaa aaaaaaaaaa 



1980 
2000 



<210> 375 

<211> 2040 

<212> DNA 

<213> Homo sapien 

<400> 375 

acggtggtcg aggctgatcc catgccggcc gccCcccccg tgaagaagcc atttggcccc 60 

aggagcaaga cgggcaagtg gcgctgccgt tgcttcccct gctgcaggga gagcggcaag 120 

agcaacgtgg gcacctccgg agaccacgac gaccctgcca cgaagacacc caggagcaag iso 

atgggcaagc ggtgccgcca ccgctccccc tgccgcaggg ggagtggcaa gagcaacgcg 240 

ggcgcccccg gagaccacga cgactctgct acgaagacac tcaggaacaa gatgggcaag 300 

cggtgctgcc actgctcccc ccgctgcagg gggagcggca agagcaaggt gggcgcctgg 360 

ggagactacg atgacagcgc ctccacggag cccaggcacc acgtccgtgg agaagatccg 420 

gacaagcccc acagagctgc ccggtggggt aaagtcccca gaaaggatcc catcgtcatg 480 

ctcagggaca ctgacgcgaa caagaaggac aagcaaaaga ggaccgctcc acatctggcc 540 

tctgccaatg ggaactcaga agtagcaaaa ctcctgctgg acagacgatg tcaacctaac 600 

gcccttgaca acaaaaagag gacagccctg ataaaggccg tacaacgcca ggaagatgaa 660 

tgcgcgccaa tgtcgccgga acacggcact gacccaaata tcccagacga gtatggaaat 720 

accactccgc accacgccac ccataatgaa gacaaatcaa tggccaaagc accgccctta 780 

tatggtgccg atatcgaatc aaaaaacaag catggcctca caccactgtt acttggtgta 840 

cacgagcaaa aacagcaagt cgcgaaattt ttaatcaaga aaaaagcgaa tttaaatgca 900 

ctggacagac acggaaggac cgctctcata cccgccgcac gccgcggacc agcaagtata 960 

gtcagccccc cacccgagca aaacaccgac gtacccccCc aagacctatc tggacagacg 1020 

gccagagagt atgccgcctc cagccaccac cacgcaaccc gccagccact ctccgactac 1080 

aaagaaaaac agacgccaaa aatctcttct gaaaacagca atccagaaca agacttaaag 1140 

ctgacatcag aggaagagcc acaaaggtcc aaaggcagtg aaaatagcca gccagagaaa 1200 

acgtcccaag aaccagaaac aaacaaggac ggcgacagag aggccgaaga agaaatgaag 1260 

aagcatgaaa gtaacaacgt gggattacca gaaaacctga ctaatggtgt cactgccggc 1320 

aatggtgaca atggactaat tccccaaacg aagagcagaa cacctgaaaa ccagcaattt 1380 
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cccgacaacg aaagtgaaga gCatcacaga atccgcgaac cagctcctga ctacaaagaa 1440 

aaacagacgc caaaatactc ttccgaaaac agcaacccag aacaagaccc aaagccgaca 1500 

ccagaggaag agtcacaaag gcttgagggc agcgaaaacg gccagccaga gaaaagatct 1560 

caagaaccag aaataaataa ggatggtgat agagagctag aaaactccac ggctatcgaa 1620 
gaaatgaaga agcacggaag tactcargtc ggattcccag aaaacctgac caacggtgcc 



1680 



accgctggca atggtgacga tggatcaact cctccaagga agagcagaac acctgaaagc 1740 

cagcaacccc ctgacactga gaatgaagag tatcacagtg acgaacaaaa tgatactcag laoo 

aagcaacccc gtgaagaaca gaacactgga atattacacg atgagattcc gattcacgaa i860 

gaaaagcaga tagaagtggt tgaaaaaacg aattctgagc tttctcttag ttgtaagaaa 1920 

gaaaaagaca cctCgcatga aaatagtacg tcgcgggaag aaaccgccat gctaagactg 1980 

gagctagaca caatgaaaca tcagagccag ccaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2040 

<210> 376 
<211> 329 
<212> PRT 
<213> Homo sapien 

<400> 376 

Met Asp He Val Val Ser Gly Ser His Pro Leu Trp Val Asp Ser Phe 

IS 10 15 

Leu His Leu Ala Gly Ser Asp Leu Leu Ser Arg Ser Leu Met Ala Glu 

20 25 30 

Glu Tyr Thr lie Val His Ala Ser Phe He Ser Cys He Ser Ser Ser 

35 40 45 

Leu Asp Gly Gin Gly Glu Arg Gin Glu Gin Ai-g Gly His Phe Trp Arg 

50 55 60 

Pro Gin Arg Leu Leu Cys Glu Asp Ala Trp Glu Gin Glu Val Gin Val 
" 70 75 80 

Val Leu Pro Leu Leu Pro Leu Leu Gin Gly Ser Gly Lys Ser Asn Val 

85 90 95 

Val Ala Trp Gly Asp Tyr Asp Asp Ser Ala Phe Met Asp Pro Arg Tyr 

100 105 110 

His Val His Gly Glu Asp Leu Asp Lys Leu His Arg Ala Ala Trp Trp 

115 120 125 

Gly Lys Val Pro Arg Lys Asp Leu lie Val Mec Leu Arg Asp Thr Asp 

130 135 140 

Val Asn Lys Arg Asp Lys Gin Lys Arg Thr Ala Leu His Leu Ala Ser 

150 155 160 

Ala Asn Gly Asn Ser Glu Val Val Lys Leu Val Leu Asp Arg Arg Cys 

165 170 175 

Gin Leu Asn Val Leu Asp Asn Lys Lys Arg Thr Ala Leu Thr Lys Ala 

180 185 190 

Val Gin Cys Gin Glu Asp Glu Cys Ala Leu Met Leu Leu Glu His Gly 

195 200 205 

Thr Asp Pro Asn He Pro Asp Glu Tyr Gly Asn Thr Thr Leu His Tyr 

210 215 220 

Ala Val Tyr Asn Glu Asp Lys Leu Met Ala Lys Ala Leu Leu Leu Tyr 
225 230 235 240 

Gly Ala Asp He Glu Ser Lys Asn Lys His Gly Leu Thr Pro Leu Leu 

245 250 255 

Leu Gly He His Glu Gin Lys Gin Gin Val Val Lys Phe Leu lie Lys 

260 265 270 

Lys Lys Ala Asn Leu Asn Ala Leu Asp Arg Tyr Gly Arg Thr Ala Leu 

275 280 235 

He Leu Ala Val Cys Cys Gly Ser Ala Ser He Val Ser Pro Leu Leu 
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290 295 300 

Glu Gin Asn Val Asp Val Ser Sex Gin Asp Leu Glu Arg Arg Pro Glu 
305 310 315 320 

Ser Met Leu Phe Leu Val He He Met 
325 



<210> 377 
<211> 148 
<212> PRT 
<213> Homo sapien 



<220> 

<221> VARIANT 

<222> (1) . . . (148) 

<223> Xaa = Any Amino Acid 



<400> 377 

Met Thr Xaa Pro Ser Trp Ser Pro Gly Thr 

15 10 
Trp Thr Ser Ser Thr Glu Leu Pro Trp Trp 

20 25 
Asp Leu He Val Met Leu Arg Asp Thr Asp 

35 40 
Gin Lys Arg Thr Ala Leu His Leu Ala Ser 

50 55 
Val Val Lys Leu Xaa Leu Asp Ara Arg Cys 
65 70 

Asn Lys Lys Arg Thr Ala Leu Xaa Lys Ala 

85 90 
Glu Cys Ala Leu Met Leu Leu Glu His Gly 

100 105 
Asp Glu Tyr Gly Asn Thr Thr Leu His Tyr 

115 120 
Lys Leu Met Ala Lys Ala Leu Leu Leu Tyr 

130 135 
Lys Asn Lys Val 
145 



Thr Ser Val 

Gly Lys Val 

Val Asn Lys 
45 

Ala Asn Gly 
60 

Gin Leu Asn 
75 

Val Gin Cys 

Thr Asp Pro 

Ala Xaa Tyr 
125 

Gly Ala Asp 
140 



Glu Lys 
15 

Pro Arg 
30 

Xaa Asp 

Asn Ser 

Val Leu 

Gin Glu 
95 

Asn He 
110 

Asn Glu 



He 

Lys 

Lys 

Glu 

Asp 

80 

Asp 



Pro 
Asp 
He Glu Ser 



<210> 378 
<211> 1719 
<212> PRT 
<213> Homo sapien 



<400> 378 
Met Val Val Glu Val Asp Ser Met 

1 ■ 5 

Pro Phe Gly Leu Arg Ser Lys Met 
20 

Pro Cys Cys Arg Glu Ser Gly Lys 

35 40 
His Asp Asp Ser Ala Met Lys Thr 

50 55 
Cys Arg His Cys Phe Pro Cys Cys 
65 70 
Gly Ala Ser Gly Asp His Asp Asp 



Pro Ala Ala Ser Ser Val Lys Lys 

10 15 
Gly Lys Trp Cys Cys Arg Cys Phe 
25 30 
Ser Asn Val Gly Thr Ser Gly Asp 
45 

Leu Arg Ser Lys Met Gly Lys Trp 
60 

Arg Gly Ser Gly Lys Ser Asn Val 

75 80 
Ser Ala Met Lys Thr Leu Arg Asn 
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85 90 95 

Lys Ket Gly Lys Trp Cys Cys His Cys Phe Pro Cys Cys Arg Gly Ser 

100 105 110 

Gly Lys Ser Lys Val Gly Ala Trp Gly Asp Tyr Asp Asp Ser Ala Phe 

115 120 125 

Met Gla Pro Arg Tyr His Val Arg Gly Glu Asp Leu Asp Lys Leu His 

130 135 140 

Arg Ala Ala Trp Trp Gly Lys Val Pro Arg Lys Asp Leu lie Val Met 
145 150 155 160 

Leu Arg Asp Thr Asp Val Asn Lys Lys Asp Lys Gin Lys Arg Thr Ala 

165 170 175 

Leu His Leu Ala Ser Ala Asn Gly Asn Ser Glu Val Val Lys Leu Leu 

180 135 190 

Leu Asp Arg Arg Cys Gin Leu Asn Val Leu Asp Asn Lys Lys Arg Thr 

195 200 205 

Ala Leu lie Lys Ala Val Gin Cys Gin Glu Asp Glu Cys Ala Leu Met 

210 215 220 

Leu Leu Glu His Gly Thr Asp Pro Asn lie Pro Asp Glu Tyr Gly Asn 
225 230 235 240 

Thr Thr Leu His Tyr Ala lie Tyr Asn Glu Asp Lys Leu Met Ala Lys 

245 250 255 

Ala Lsu Leu Leu Tyr Gly Ala Asp He Glu Ser Lys Asn Lys His Gly 

260 265 270 

Leu Thr Pro Leu Leu Leu Gly Val His Glu Gin Lys Gin Gin Val Val 

275 280 285 

Lys Phe Leu He Lys Lys Lys Ala Asn Leu Asn Ala Leu Asp Arg Tyr 

290 295 300 

Gly Arg Thr Ala Leu He Leu Ala Val Cys Cys Gly Ser Ala Ser He 
305 310 315 320 

Val Ser Leu Leu Leu Glu Gin Asn He Asp Val Ser Ser Gin Asp Leu 

325 330 335 

Ser Gly Gin Thr Ala Arg Glu Tyr Ala Val Ser Ser His His His Val 

340 345 350 

He Cys Gin Leu Leu Ser Asp Tyr Lys Glu Lys Gin Met Leu Lys He 

355 360 365 

Ser Ser Glu Asn Ser Asn Pro Glu Asn Val Ser Arg Thr Arg Asn Lys 

370 375 380 

Pro Arg Thr His Met Val Val Glu Val Asp Ser Met Pro Ala Ala Ser 
385 390 395 400 

Ser Val Lys Lys Pro Phe Gly Leu Arg Ser Lys Met Gly Lys Trp Cys 

405 410 415 

Cys Arg Cys Phe Pro Cys Cys Arg Glu Ser Gly Lys Ser Asn Val Gly 

420 425 430 

Thr Ser Gly Asp His Asp Asp Ser Ala Met Lys Thr Leu Arg Ser Lys 

435 440 445 

Met Gly Lys Trp Cys Arg His Cys Phe Pro Cys Cys Arg Gly Ser Gly 

450 455 460 

Lys Ser Asn Val Gly Ala Ser Gly Asp His Asp Asp Ser Ala Met Lys 
465 470 475 480 

Thr Leu Arg Asn Lys Met Gly Lys Trp Cys Cys His Cys Phe Pro Cys 

485 490 495 

Cys Arg Gly Ser Gly Lys Ser Lys Val Gly Ala Trp Gly Asp Tyr Asp 

500 505 510 

Asp Ser Ala Phe Met Glu Pro Arg Tyr His Val Arg Gly Glu Asp Leu 
515 520 525 
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Asp Lys Leu Kis Arg Ala Ala Trp Trp Gly Lys Val Pro Arg Lys Asp 

530 535 540 

Leu He Val Met Leu Arg Asp Thr Asp Val Asn Lys Lys Asp Lys Gin 
545 550 555 560 

Lys Arg Thr Ala Leu His Leu Ala Ser Ala Asn Gly Asn Ser Glu Val 

565 570 575 

Val Lys Leu Leu Leu Asp Arg Arg Cys Gin Leu Asn Val Leu Asp Asn 

580 585 590 

Lys Lys Arg Thr Ala Leu He. Lys Ala Val Gin Cys Gin Glu Asp Glu 

595 600 605 

Cys Ala Leu Met Leu Leu Glu His Gly Thr Asp Pro Asn He Pro Asp 

610 615 620 

Glu Tyr Gly Asn Thr Thr Leu His Tyr Ala He Tyr Asn Glu Asp Lys 
625 630 635 640 

Leu Met Ala Lys Ala Leu Leu Leu Tyr Gly Ala Asp He Glu Ser Lys 

645 650 655 

Asn Lys His Gly Leu Thr Pro Leu Leu Leu Gly Val His Glu Gin Lys 

660 665 670 

Gin Gin Val Val Lys Phe Leu He Lys Lys Lys Ala Asn Leu Asn Ala 

675 680 685 

Leu Asp Arg Tyr Gly Arg Thr Ala Leu He Leu Ala Val Cys Cys Gly 

690 695 700 

Ser Ala Ser He Val Ser Leu Leu Leu Glu Gin Asn He Asp Val Ser 
705 710 715 720 

Ser Gin Asp Leu Ser Gly Gin Thr Ala Arg Glu Tyr Ala Val Ser Ser 

725 730 735 

His His His Val He Cys Gin Leu Leu Ser Asp Tyr Lys Glu Lys Gin 

740 745 750 

Met Leo Lys He Ser Ser Glu Asn Ser Asn Pro Glu Gin Asp Leu Lys 

755 760 765 

Leu Thr Ser Glu Glu Glu Ser Gin Arg Phe Lys Gly Ser Glu Asn Ser 

770 775 780 

Gin Pro Glu Lys Met Ser Gin Glu Pro Glu He Asn Lys Asp Gly Asp 
785 790 795 800 

Arg Glu Val Glu Glu Glu Met Lys Lys His Glu Ser Asn Asn Val Gly 

605 810 815 

Leu Leu Glu Asn Leu Thr Asn Gly Val Thr Ala Gly Asn Gly Asp Asn 

820 825 830 

Gly Leu He Pro Gin Arg Lys Ser Arg Thr Pro Glu Asn Gin Gin Phe 

835 840 845 

Pro Asp Asn Glu Ser Glu Glu Tyr His Arg He Cys Glu Leu Val Ser 

S50 855 860 

Asp Tyr Lys Glu Lys Gin Met Pro Lys Tyr Ser Ser Glu Asn Ser Asn 
865 870 875 880 

Pro Glu Gin Asp Leu Lys Leu Thr Ser Glu Glu Glu Ser Gin Arg Leu 

885 890 895 

Glu Gly Ser Glu Asn Gly Gin Pro Glu Leu Glu Asn Phe Met Ala He 

900 905 910 

Glu Glu Met Lys Lys His Gly Ser Thr His Val Gly Phe Pro Glu Asn 

915 920 925 

Leu Thr Asn Gly Ala Thr Ala Gly Asn Gly Asp Asp Gly Leu He Pro 

930 935 940 

Pro Arg Lys Ser Arg Thr Pro Glu Ser Gin Gin Phe Pro Asp Thr Glu 
945 950 955 ggo 

Asn Glu Glu Tyr His Ser Asp Glu Gin Asn Asp Thr Gin Lys Gin Phe 
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965 970 975 

Cys Glu Glu Gin Asn Thr Gly lie Leu His Asp Glu He Leu He His 

980 985 990 

Glu Glu Lys Gin He Glu Val Val Glu Lys Met Asn Ser Glu Leu Ser 

995 1000 1005 

Leu Ser Cys Lys Lys Glu Lys Asp He Leu His Glu Asn Ser Thr Leu 

1010 1015 1020 

Arg Glu Glu He Ala Met Leu Arg Leu Glu Leu Asp Thr Met Lys His 
1025 1030 1035 104 

Gin Ser Gin Leu Pro Arg Thr His Met Vai Val Glu Val Asp Ser Met 

1045 1050 1055 

Pro Ala Ala Ser Ser Val Lys Lys Pro Phe Gly Leu Arg Ser Lys Met 

1060 1065 1070 

Gly Lys Trp Cys Cys Arg Cys Phe Pro Cys Cys Arg Glu Ser Gly Lys 

1075 1080 1085 

Ser Asn Val Gly Thr Ser Gly Asp His Asp Asp Ser Ala Met Lys Thr 

1090 1095 1100 

Leu Arg Ser Lys Met Gly Lys Trp Cys Arg His Cys Phe Pro Cys Cys 
1105 1110 1115 112 

Arg Gly Ser Gly Lys Ser Asn Val Gly Ala Ser Gly Asp His Asp Asp 

1125 1130 1135 

Ser Ala Met Lys Thr Leu Arg Asn Lys Met Gly Lys Trp Cys Cys His 

1140 1145 1150 

Cys Phe Pro Cys Cys Arg Gly Ser Gly Lys Ser Lys Val Gly Ala Trp 

1155 1160 1165 

Gly Asp Tyr Asp Asp Ser Ala Phe Met Glu Pro Arg Tyr His Val Arg 

1170 1175 1180 

Gly Glu Asp Leu Asp Lys Leu His Arg Ala Ala Trp Trp Gly Lys Val 
1185 1190 1195 120 

Pro Arg Lys Asp Leu He Val Met Leu Arg Asp Thr Asp Val Asn Lys 

1205 1210 1215 

Lys Asp Lys Gin Lys Arg Thr Ala Leu His Leu Ala Ser Ala Asn Gly 

1220 1225 1230 

Asn Ser Glu Val Val Lys Leu Leu Leu Asp Arg Arg Cys Gin Leu Asn 

1235 1240 1245 

Val Leu Asp Asn Lys Lys Arg Thr Ala Leu He Lys Ala Val Gin Cys 

1250 1255 1260 

Gin Glu Asp Glu Cys Ala Leu Met Leu Leu Glu His Gly Thr Asp Pro 
1265 1270 1275 128 

Asn He Pro Asp Glu Tyr Gly Asn Thr Thr Leu His Tyr Ala He Tyr 

1285 1290 1295 

Asn Glu Asp Lys Leu Met Ala Lys Ala Leu Leu Leu Tyr Gly Ala Asp 

1300 1305 1310 

He Glu Ser Lys Asn Lys His Gly Leu Thr Pro Leu Leu Leu Gly Val 

1315 1320 1325 

His Glu Gin Lys Gin Gin Val Val Lys Phe Leu He Lys Lys Lys Ala 

1330 1335 1340 

Asn Leu Asn Ala Leu Asp Arg Tyr Gly Arg Thr Ala Leu He Leu Ala 
1345 1350 1355 136 

Val Cys Cys Gly Ser Ala Ser He Val Ser Leu Leu Leu Glu Gin Asn 

1365 1370 1375 

He Asp Val Ser Ser Gin Asp Leu Ser Gly Gin Thr Ala Arg Glu Tyr 

1380 1385 1390 

Ala Val Ser Ser His His His Val He Cys Gin Leu Leu Ser Asp Tyr 
1395 1400 1405 



wo 00/04149 



135 



PCT/US99A5838 



Lys Glu Lys Gin Met Leu Lys lie Ser Ser Glu Asn Ser Asn Pro Glu 

1410 1415 1420 

Gin Asp Leu Lys Leu Thr Ser Glu Glu Glu Ser Gin Arg Phe Lys Gly 
1425 1430 1435 144 

Ser Glu Asn Ser Gin Pro Glu Lys Met Ser Gin Glu Pro Glu He Asn 

1445 1450 1455 

Lys Asp Gly Asp Arg Glu Val Glu Glu Glu Met Lys Lys His Glu Ser 

1460 14G5 1470 

Asn Asn Val Gly Leu Leu Glu Asn Leu Thr Asn Gly Val Thr Ala Gly 

1475 1480 1485 

Asn Gly Asp Asn Gly Leu He Pro Gin Arg Lys Ser Arg Thr Pro Glu 

1490 1495 1500 

Asn Gin Gin Phe Pro Asp Asn Glu Ser Glu Glu Tyr His Arg He Cys 
1505 1510 1515 152 

Glu Leu Val Ser Asp Tyr Lys Glu Lys Gin Met Pro Lys Tyr Ser Ser 

1525 1530 1535 

Glu Asn Ser Asn Pro Glu Gin Asp Leu Lys Leu Thr Ser Glu Glu Glu 

1540 1545 1550 

Ser Gin Arg Leu Glu Gly Ser Glu Asn Gly Gin Pro Glu Lys Arg Ser 

1555 1560 1565 

Gin Glu Pro Glu He Asn Lys Asp Gly Asp Arg Glu Leu Glu Asn Phe 

1570 1575 1580 

Met Ala He Glu Glu Met Lys Lys His Gly Ser Thr His Val Gly Phe 
1585 1590 1595 160 

Pro Glu Asn Leu Thr Asn Gly Ala Thr Ala Gly Asn Gly Asp Asp Gly 

1605 1610 1615 

Leu He Pro Pro Arg Lys Ser Arg Thr Pro Glu Ser Gin Gin Phe Pro 

1G20 1625 1630 

Asp Thr Glu Asn Glu Glu Tyr His Ser Asp Glu Gin Asn Asp Thr Gin 

1635 1640 1645 

Lys Gin Phe Cys Glu Glu Gin Asn Thr Gly He Leu His Asp Glu He 

1650 1655 1660 

Leu He His Glu Glu Lys Gin He Glu Val Val Glu Lys Met Asn Ser 
1665 1670 1675 168 

Glu Leu Ser Leu Ser Cys Lys Lys Glu Lys Asp He Leu His Glu Asn 

1685 1690 1695 

Ser Thr Leu Arg Glu Glu He Ala Met Leu Arg Leu Glu Leu Asp Thr 

1700 1705 1710 

Met Lys His Gin Ser Gin Leu 
1715 

<210> 379 
<211> 656 
<212> PRT 
<213> Homo sapien 

<400> 379 

Met Val Val Glu Val Asp Ser Met Pro Ala Ala Ser Ser Val Lys Lys 

15 10 15 

Pro Phe Gly Leu Arg Ser Lys Met Gly Lys Trp Cys Cys Arg Cys Phe 

20 25 30 

Pro Cys Cys Arg Glu Ser Gly Lys Ser Asn Val Gly Thr Ser Gly Asp 

35 40 45 

His Asp Asp Ser Ala Met Lys Thr Leu Arg Ser Lys Met Gly Lys Trp 
50 ■ 55 60 
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Cys Arg His Cys Phe Pro Cys CYs Arg Gly Ser Gly Lys Ser Asn Val 
65 70 75 80 

Gly Ala Ser Gly Asp His Asp Asp Ser Ala Met Lys Thr Leu Arg Asn 

85 90 95 

Lys Met Gly Lys Trp Cys Cys His Cys Phe Pro Cys Cys Arg Gly Ser 

100 105 110 

Gly Lys Ser Lys Val Gly Ala Trp Gly Asp Tyr Asp Asp Ser Ala Phe 

115 120 125 

Met Glu Pro Arg Tyr His Val Arg Gly Glu Asp Leu Asp Lys Leu His 

130 135 140 

Arg Ala Ala Trp Trp Gly Lys Val Pro Arg Lys Asp Leu He Val Met 
145 150 155 

Leu Arg Asp Thr Asp Val Asn Lys Lys Asp Lys GIp Lys Arg Thr Ala 

165 170 175 

Leu His Leu Ala Ser Ala Asn Gly Asn Ser Glu Val Val Lys Leu Leu 

180 185 190 

Leu Asp Arg Arg Cys Gin Leu Asn Val Leu Asp Asn Lys Lys Arg Thr 

195 200 205 

Ala Leu He Lys Ala Val Gin Cys Gin Glu Asp Glu Cys Ala Leu Met 

210 215 220 

Leu Leu Glu His Gly Thr Asp Pro Asn He Pro Asp Glu Tyr Gly Asn 
225 230 235 " 240 

Thr Thr Leu His Tyr Ala He Tyr Asn Glu Asp Lys Leu Met Ala Lys 

245 250 255 

Ala Leu Leu Leu Tyr Gly Ala Asp He Glu Ser Lys Asn Lys His Gly 

260 265 270 

Leu Thr Pro Leu Leu Leu Gly Val His Glu Gin Lys Gin Gin Val Val 

275 280 235 

Lys Phe Leu He Lys Lys Lys Ala Asn Leu Asn Ala Leu Asp Arg Tyr 

290 295 300 

Gly Arg Thr Ala Leu He Leu Ala Val Cys Cys Gly Ser Ala Ser He 
305 310 315 320 

Val Ser Leu Leu Leu Glu Gin Asn He Asp Val Ser Ser Gin Asp Leu 

325 330 335 

Ser Gly Gin Thr Ala Arg Glu Tyr Ala Val Ser Ser His His His Val 

340 345 350 

He Cys Gin Leu Leu Ser Asp Tyr Lys Glu Lys Gin Met Leu Lys He 

355 360 365 

Ser Ser Glu Asn Ser Asn Pro Glu Gin Asp Leu Lys Leu Thr Ser Glu 

370 375 380 

Glu Glu Ser Gin Arg Phe Lys Gly Ser Glu Asn Ser Gin Pro Glu Lys 
385 390 395 400 

Met Ser Gin Glu Pro Glu He Asn Lys Asp Gly Asp Arg Glu Val Glu 

405 410 415 

Glu Glu Met Lys Lys His Glu Ser Asn Asn Val Gly Leu Leu Glu Asn 

420 425 430 

Leu Thr Asn Gly Val Thr Ala Gly Asn Gly Asp Asn Gly Leu He Pro 

435 440 445 

Gin Arg Lys Ser Arg Thr Pro Glu Asn Gin Gin Phe Pro Asp Asn Glu 

450 455 460 

Ser Glu Glu Tyr His Arg He Cys Glu Leu Val Ser Asp Tyr Lys Glu 
465 470 475 480 

Lys Gin Met Pro Lys Tyr Ser Ser Glu Asn Ser Asn Pro Glu Gin Asp 

485 490 495 

Leu Lys Leu Thr Ser Glu Glu Glu Ser Gin Arg Leu Glu Gly Ser Glu 
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500 505 510 

Asn Gly Gin Pro Glu Leu Glu Asn Phe Met Ala lie Glu Glu Met Lys 

515 520 525 

Lys His Gly Ser Thr His Val Gly Phe Pro Glu Asn Leu Thr Asn Gly 

530 535 540 

Ala Thr Ala Gly Asn Gly Asp Asp Gly Leu He Pro Pro Arg Lys Ser 
545 550 555 sgQ 

Arg Thr Pro Glu Ser Gin Gin Phe Pro Asp Thr Glu Asn Glu Glu Tyr 

555 570 575 

His Ser Asp Glu Gin Asn Asp Thr Gin Lys Gin Phe Cys Glu Glu Gin 

580 585 590 

Asn Thr Gly He Leu His Asp Glu He Leu He His Glu Glu Lys Gin 

595 600 605 

He Glu Val Val Glu Lys Met Asn Ser Glu Leu Ser Leu Ser Cys Lys 

610 615 620 

Lys Glu Lys Asp He Leu His Glu Asn Ser Thr Leu Arg Glu Glu He 
625 630 635 640 

Ala Met Leu Arg Leu Glu Leu Asp Thr Met Lys His Gin Ser Gin Leu 
645 650 655 

<210> 380 
<211> 671 
<212> PRT 
<213> Homo sapien 

<400> 380 

Met Val Val Glu Val Asp Ser Met Pro Ala Ala Ser Ser Val Lys Lys 

15 10 15 

Pro Phe Gly Leu Arg Ser Lys Met Gly Lys Trp Cys Cys Arg Cys Phe 

20 25 30 

Pro Cys Cys Arg Glu Ser Gly Lys Ser Asn Val Gly Thr Ser Gly Asp 

35 40 45 

His Asp Asp Ser Ala Met Lys Thr Leu Arg Ser Lys Met Gly Lys Trp 

50 55 60 

Cys Arg His Cys Phe Pro Cys Cys Arg Gly Ser Gly Lys Ser Asn Val 
65 70 75 80 

Gly Ala Ser Gly Asp His Asp Asp Ser Ala Met Lys Thr Leu Arg Asn 

85 90 95 

Lys Met Gly Lys Trp Cys Cys His Cys Phe Pro Cys Cys Arg Gly Ser 

100 105 110 

Gly Lys Ser Lys Val Gly Ala Trp Gly Asp Tyr Asp Asp Ser Ala Phe 

115 120 125 

Met Glu Pro Arg Tyr His Val Arg Gly Glu Asp Leu Asp Lys Leu His 

130 135 140 

Arg Ala Ala Trp Trp Gly Lys Val Pro Arg Lys Asp Leu He Val Met 
"5 150 155 160 

Leu Arg Asp Thr Asp Val Asn Lys Lys Asp Lys Gin Lys Arg Thr Ala 

165 170 175 

Leu His Leu Ala Ser Ala Asn Gly Asn Ser Glu Val Val Lys Leu Leu 

180 185 190 

Leu Asp Arg Arg Cys Gin Leu Asn Val Leu Asp Asn Lys Lys Arg Thr 

195 200 205 

Ala Leu He Lys Ala Val Gin Cys Gin Glu Asp Glu Cys Ala Leu Met 

210 215 220 

Leu Leu Glu His Gly Thr As? Pro Asn He Pro Asp Glu Tyr Gly Asn 
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225 230 235 240 

Thr Thr Leu Kis Tyr Ala He Tyr Asn Glu Asp Lys Leu Met Ala Lys 

245 250 255 

Ala Leu Leu Leu Tyr Gly Ala Asp He Glu Ser Lys Asn Lys His Gly 

260 265 270 

Leu Thr Pro Leu Leu Leu Gly Val His Glu Gin Lys Gin Gin Val Val 

275 280 285 

Lys Phe Leu He Lys Lys Lys Ala Asn Leu Asn Ala Leu Asp Arg Tyr 

290 295 300 

Gly Arg Thr Ala Leu He Leu Ala Val Cys Cys Gly Ser Ala Ser He 
305 310 315 320 

Val Ser Leu Leu Leu Glu Gin Asn He Asp Val Ser Ser Gin Asp Leu 

325 330 335 

Ser Gly Gin Thr Ala Arg Glu Tyr Ala Val Ser Ser His His His Val 

340 345 350 

He Cys Gin Leu Leu Ser Asp Tyr Lys Glu Lys Gin Met Leu Lys He 

355 360 365 

Ser Ser Glu Asn Ser Asn Pro Glu Gin Asp Leu Lys Leu Thr Ser Glu 

370 375 380 

Glu Glu Ser Gin Arg Phe Lys Gly Ser Glu Asn Ser Gin Pro Glu Lys 
385 390 395 400 

Met Ser Gin Glu Pro Glu He Asn Lys Asp Gly Asp Arg Glu Val Glu 

405 , 410 415 

Glu Glu Met Lys Lys His Glu Ser Asn Asn Val Gly Leu Leu Glu Asn 

420 425 430 

Leu Thr Asn Gly Val Thr Ala Gly Asn Gly Asp Asn Gly Leu He Pro 

435 440 445 

Gin Arg Lys Ser Arg Thr Pro Glu Asn Gin Gin Phe Pro Asp Asn Glu 

450 455 460 

Ser Glu Glu Tyr His Arg He Cys Glu Leu Val Ser Asp Tyr Lys Glu 
465 470 475 480 

Lys Gin Met Pro Lys Tyr Ser Ser Glu Asn Ser Asn Pro Glu Gin Asp 

485 490 495 

Leu Lys Leu Thr Ser Glu Glu Glu Ser Gin Arg Leu Glu Gly Ser Glu 

500 505 510 

Asn Gly Gin Pro Glu Lys Arg Ser Gin Glu Pro Glu He Asn Lys Asp 

515 520 525 

Gly Asp Arg Glu Leu Glu Asn Phe Met Ala He Glu Glu Met Lys Lys 

530 535 540 

His Gly Ser Thr His Val Gly Phe Pro Glu Asn Leu Thr Asn Gly Ala 
545 550 555 560 

Thr Ala Gly Asn Gly Asp Asp Gly Leu He Pro Pro Arg Lys Ser Arg 

565 570 575 

Thr Pro Glu Ser Gin Gin Phe Pro Asp Thr Glu Asn Glu Glu Tyr His 

580 585 590 

Ser Asp Glu Gin Asn Asp Thr Gin Lys Gin Phe Cys Glu Glu Gin Asn 

595 600 605 

Thr Gly He Leu Kis Asp Glu He Leu He His Glu Glu Lys Gin He 

610 615 620 

Glu Val Val Glu Lys Met Asn Ser Glu Leu Ser Leu Ser Cys Lys Lys 
625 630 635 640 

Glu Lys Asp He Leu His Glu Asn Ser Thr Leu Arg Glu Glu He Ala 

645 650 655 

Met Leu Arg Leu Glu Leu Asp Thr Met Lys His Gin Ser Gin Leu 
660 665 670 
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<210> 381 

<211> 251 

<212> DNA 

<213> Homo sapien 



<400> 381 

ggagaagcgt ctgccggggc aggaaggggc tcccctgccc tctcacctgt ccctcaccaa 60 

ggcaacacgc ttcccctaag ggtatcccaa cccaggggcc tcaccacgac ctctgagggg 120 

ccaatacccc aggagaagca tcggggagtc gggggcaggt gaaggaccca ggactcacac 180 

atcctgggcc tccaaggcag aggagagggt cctcaagaag gtcaggagga aaatccgtaa 240 

caagcagcca g 25i 

<210> 382 
<2ll> 3279 
<212> DNA 

<213> Homo sapiens 



<400> 382 

cttcctgcag cccccatgct ggtgaggggc 
atgccggagg gtgtcaggaa gtgatcgggc 
cactgggagg ggacatcctg cagaaggtag 
gagagccctg cggcacctgg gggagcagag 
gggcctcgag ggcgtgagga ggagcgaggg 
cagggcgcga gacggcctca cacagggaag 
gccacaggag gacactgctt ttcctctgag 
aagaaggaca gggcctggct caggtgtcca 
gactgcaggg agggagggcg gcagggtcgc 
gcggctccag gccttgcccc tgcccgggcc 
cctcagtccc tcccctccac tccatcctcc 
gaactgacca tacccagccc tgcccacggc 
ggacacctag tcagagagta gtcccgaaga 
gcatcctgca gatggccccg gcccccatcc 
ggaccccgcc ccccgcgcag gagctggacc 
gagccttgtt ccctctgttg gactccccgc 
catttctgcc tgtccctgag agctgggaat 
agagatggag ttgcctaggc agttattggg 
ttacccttag ggtgattctg ggggtccact 
atcatggggc cctgagccat gtgccctgcc 
gcattaccgg aagcggatca aggacaccat 
cccctaccrc tagtaaattt aagtccacct 
tgccggacac ctgaagcttg gaactcacct 
gacctgtgct ttctggtgtg gagtccaggg 
tgtatgccaa tgtttctgaa atgggtataa 
ctctgaagac ttctcgctca gtctcagtga 
tgtttgcggg gtgcagagat gggaggggtg 
caaggtggac actctctaca gatcactgag 
acacacagca aggttgacgc tgcaaacata 
ccagaraagg ccgtgagcag aaagaagggg 
tagggggaga aaccgaaagc tgattaatca 
cgtcagattt gatgatttcc tagcaggact 
tcactacggc ttgttacatt gataggatac 
tagattagag "gtggagaaa acagaggaaa 
tttactaagt tttcagactg gcaggaagcc 
gtagccgatc cagctgatag aggaactagc 



acgggcagga acagtggacc caacatggaa 60 
cctggggcag ggaggagggg tggggagcgt 120 
gagrgagcaa acacccgctg caggggaggg 180 
ggagcagcac ctgcccaggc ctgggaggag 24 0 
ggctgcatgg ctggagtgag ggatcagggg 300 
agagggcccc ccctgcaggg ccccacccgg 360 
gagtcaggag ctgcggatgg tgctggacag 420 
gaggccgtcg ctggcttccc tttgggacca 480 
SSggggagtg acgatgagga cgacccgggg 54 0 
ctcacccagc ctccctcaca gtcccctggc 600 
atctggcctc agtgggtcat tccgatcact 660 
cctccacggc tccccaatgc cctggagagg 720 
ggtggcccct gcgatgtgcc tgtgggggca 780 
tgctgacctg tctgcaggga ctgtcccccc 84 0 
ctgaagtccc ctccccatag gccaagactg 900 
ccatattctt gtgggagtgg gttctggaga 960 
tgctctcagt catctgcctg cgcggttctg 1020 
gccaatcttt cccactgtgt ctctcctcct 1080 
tgtctgtaat ggtgtgcctc aaggtatcac 1140 
tgaaaagcct gctgtgtaca ccaaggtggc 1200 
cgcagccaac ccctgagtgc ccctgtccca 1260 
cacgttctgg caccacttgg cctttctgga 1320 
ggccgaagct cgagcctcct gagtcccact 1380 
ctgctaggaa aaggaatggg cagacacagg 1440 
tttcgtcctc tccttcggaa cactggctgt 1500 
ggacacacac aaagacgtgg gtgaccatgt 1560 
gggcccaccc tggaagagtg gacagtgaca 1620 
gataagctgg agccacaatg catgaggcac 1680 
gcccacgctg tcctgggggc actgggaagc 174 0 
aggatcctcc tatgttgttg aaggagggac 18O0 
caggaggttt gttcaggtcc cccaaaccac 1860 
tacagaaata aagagctatc atgctgtggt 1920 
atactgaaat cagcaaacaa aacagatgta 1980 
acctgcagtt acgaagactg gcaacttggc 204 0 
aaacccatta ggctgaggac cttgtggagt 2100 
caggtggggg cccttccctt tggacggggg 2160 
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gcatatccga cagttattct ctccaagcgg agacttacgg acagcataca attctccccg 2220 
caaggatgta tgataatatg tacaaagcaa tcccaactga ggaagctcac ctgatcctta 2280 
gtgrccaggg tttttactgg gggtctgtag gacgagtatg gagtacttga ataattgacc 234 0 
tgaagccccc agacctgagg Ctccctagag ttcaaacaga tacagcacgg cccagagtcc 2400 
cagatgtaca aaaacaggga ttcatcacaa atcccatctt tagcatgaag ggtctggcac 2460 
ggcccaaggc cccaagtata tcaaggcact tgggcagaac acgccaagga atcaaatgtc 2520 
acctcccagg agttattcaa gggtgagccc tttacctggg atgtacaggc tttgagcagc 2580 
gcagggccgc tgagtcaacc ttttactgta caggggacga gggaaaggga gaggatgagg 2640 
aagccccccc ggggacttgg tttggtctcg cgatcaggcg gtctatgggg ctatccctac 2700 
aaagaagaat ccagaaatag gggcacattg aggaaCgata ctgagcccaa agagcattca 2760 
accactgccc tatctgcctt cttttcacac cattggtgag ggagggatta ccaccccggg 2820 
gttatgaaga tggttgaaca ccccacacat agcaccggag atatgagatc aacagtttcc 2880 
tagccacaga gattcacagc ccagagcagg aggacgctgc acaccatgca ggatgacatg 294 0 
ggggatgcgc tcgggattgg tgtgaagaag raaggactgt tagaggcagg ccttatagta 3000 
acaagacggc ggggcaaact ccgatctccg tgggggaacg tcatggtctt gctttactaa 30S0 
gccctgagac tggcaggtag rgaaactcac taggctgaga accttgtgga atgcagctga 3120 
cccagctgac agaggaagta gccaggcggg agcctttccc agcgggtgtg ggacatacct 3180 
ggcaagatct tgtggcactc ctggttacag atactggggc agcaaataaa actgaatctt 324 0 
gctcccagac cttaaaaaaa aaaaaaaaaa aaaagcttt 3279 

<210> 333 
<211> 155 
<212> PRT 
<213> Homo sapiens 

<400> 383 

Met Ala Gly Val Arg Asp Gin Gly Gin Gly Ala Arg Trp Pro His Thr 
5 10 15 

Gly Lys Arg Gly Pro Leu Leu Gin Gly Leu Thr Trp Ala Thr Gly Gly 
20 25 30 

His Cys Phe Ser Ser Glu Glu Ser Gly Ala Val Asp Gly Ala Gly Gin 
35 40 45 

Lys Lys Asp Arg Ala Trp Leu Arg Cys Pro Glu Ala Val Ala Gly Phe 
50 55 60 

Pro Leu Gly Ser Asp Cys Arg Glu Gly Gly Arg Gin Gly Cys Gly Gly 
65 70 75 80 

Ser Asp Asp Glu Asp Asp Leu Gly Val Ala Pro Gly Leu Ala Pro Ala 
85 90 95 

Trp Ala Leu Thr Gin Pro Pro Ser Gin Ser Pro Gly Pro Gin Ser Leu 
100 105 110 

Pro Ser Thr Pro Ser Ser lie Trp Pro Gin Trp Val lie Leu He Thr 
115 120 125 

Glu Leu Thr He Pro Ser Pro Ala His Gly Pro Pro Trp Leu Pro Asn 
130 135 140 



Ala Leu Glu Arg Gly His Leu Val Arg Glu 
145 150 
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<210> 384 
<211> 557 
<2i2> DNA 
<213> Homo sapiens 



<400> 384 

ggatccccta gagcggccgc ctactactac 
aaagatgcgt tttgttttgg actctctgtg 
ggggaagggt cccttttgca tcgccaagtg 
cctgcctccc ggccaagcag gctggtttgc 
acctaacctt gaaatggaaa gcctcgcaac 
ctctgtagag agcagcattc ccagggacct 
tccccaagac acatcctaaa aggtgttgta 
ccttcttatt tatgcgaaca actgtttgtc 
tcaattgtga aaatgaatat catgcaaata 
aaaaaaaaaa aaaaaaa 

<210> 385 
<211> 337 
<212> DNA 
<:213> Homo sapiens 



taaattcgcg gccgcgtcga cgaagaagag 60 
gtcccttcca atgctgtggg tttccaacca 120 
ccataaccat gagcactact ccaccatggt 180 
aagaatgaaa Cgaatgattc cacagctagg 24 0 
cccatttgca ggatccgtct gtgcacatgc 300 
tggaaacagc tggcactgta aggtgctcgc 360 
atggtgaaaa cgccttcctt ctttactgcc 420 
tttctttgta tcttttttaa actgtaaagt 480 
aattatgcga cttttcttcc aaagtaaaaa 540 

557 



<400> 385 

ttcccaggtg atgtgcgagg gaagacacat cr.actatccn rgatggggct gatccctf-a 60 
gtttccctag cagcagatgg gttaggagga agtgacccaa gtggttgact cctatgtgca 120 
tctcaaagcc atctgctgtc ttcgagtacg gacacatcau cactcctgca tcgttgatca 180 
aaacgtggag gtgcttttcc tcagctaaga agcccttagc aaaagctcga atagacctag 240 
tatcagacag gtccagcccc cgcaccaaca cctgctggtt ccctgtcgCg gcccggatcc 300 
ctttggccac caattccccc tttcccacat cccggca 337 

<210> 386 
<211> 300 
<212> DNA 
<213> Homo sapiens 

<4O0> 386 

gggcccgcta ccggcccagg ccccgcctcg cgagtcctcc tccccgggcg cctgcccgca 60 
gcccgctcgg cccagagggt gggcgcgggg ctgcccctac cggctggcgg ctgtaactca 120 
gcgaccttgg cccgaaggct ctagcaagga cccaccgacc ccagccgcgg cggcggcggc 180 
gcggactctg cccggcgtgt ggggcggagc ggactgcgtg tccgcggacg ggcagcgaag 24 0 
atgttagccc tcgctgccag gaccgtggac cgatcccagg gctgtggtgt aaccccagcc 300 

<210> 387 
<211> 537 
<212> DNA 
<213> Homo sapiens 



<400> 387 

gggccgagtc gggcaccaag ggactctttg 
ccccctcctg tgccatcatg atcagcacct 
tgaaccagga ccggctcctg ggcggccgaa 
ccacggatgg ggagagggca ggaggagacc 
gagggggctt gtitccccctc cctcccggcg 



caggcttcct tcctcggatc atcaaggctg 60 
atgagttcgg caaaagcttc ttccagaggc 120 
aggggcaagg aggcaaggac cccgtctctc 180 
cagccaagcg cctttrcccc agcactgagg 240 
acaagctcca gggcagggct gcccctctgg 3 00 
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gcggcccagc acttccccag acacaacttc 
ctcacccacc ccccaagttc aagaccaaac 
gtttgctgta gctgggcatg tctccaggaa 
ccgacccctg tcaattcctc aagtctaaag 

<2X0> 388 

<211> 520 

<212> DNA 

<213> Homo sapiens 



ttcctgctgc cccagccgtg gggaccatca 360 
cttccagccg cccccctcgt gtttccctgt 420 
ccaagaagcc ctcagcctgg tgtagcctcc 480 
atgatgaact ccaaaaaaaa aaaaaaa 537 



<400> 388 

aggataattt ttaaaccaat caaatgaaaa 
tgaggrtaaa ccagtttgca ttcccctaat 
gctcgaagat tgcctct-cc acagcctctg 
ggaccccccc cccaacacgc cccagcccac 
ccaggaaact gctacttgtg gacctcacca 
acttccccca ccccagaaga tcagcatccc 
tcatactcaa ttgatggcta ttagacaact 
atctttcctc ttctcatcac cagtaaaggc 
atgaacttgc cttacctraa tggcgggttt 

<210> 389 
<211> 365 
<212> DNA 
<213> Homo sapiens 



aaacaaacaa acaaaaaagg aaatgccatg 60 
gcggaaaaag taagaggact actcagcact 120 
agaactgcgt tatttcactt gccaagtgaa 180 
ccctaagcat ggccccttgc caccaggcaa 240 
gagaccagga gggtctggtt agctcacagg 300 
ataccagact catactcaac tcaactaggc 360 
ccatttcttt ccggccatca taaacagaaa 420 
tcttggtatc tttctgccgg aatgatctct 480 
ttttcctggt 520 



<400> 389 

cgtcgcccca gtttgacaga aggaaaggcg gagcttattc aaagtctaga gggagcggag 60 
gagccaaggc cggacctcag atccgcctgg ttccagccgc agcgtgccct ccgctccccc 120 
aacgactttc caaataatct caccagcgcc ttccagctca ggcgrcctag aagcgtctcg 180 
aagcctatgg ccagcrgtct ctgtgctccc cctcacccgc ctgtcctcac agctgagact 240 
cccaggaaac cttcagacta cccccctctg ccttcagcaa ggggcgttgc ccacattctc 300 
tgagggtcag cggaagaacc tagactccca ttgctagagg tagaaagggg aagggcgctg 360 

gggag 365 

<210> 390 
<211> 221 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (1) . . . (221) 
<223> n = A,T,C or G 



<400> 390 

tgcctcccca rcctggcccc gacctctctg 
tacacggntt ctcatgggcg cggaacatct 
gctctangag tctgancnga ntcgttgccc 
tcaaagtcta gagggagcgg aggagttaag 

<210> 391 
<211> 325 
<212> DNA 
<213> Homo sapiens 



ccaggaaagt ggggatggac cccatctgca 60 
ctgcttgcgg tctcaggaag gcctctggct 120 
cantntgaca naaggaaagg cggagctcat 180 
gctggattcc a 221 
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<220> 

<221> riisc_f eature 
<222> (1) . . . (325) 
<223> n = A,T,C or G 

<400> 391 

tggagcaggc cccgaggcct ccccagagcc tggggccgac tctgtgncga tgcangcttt 60 

ctctcgcgcc cagcctggag ctgctcccgg catccaccaa caatcagncg aggcgagcag 120 

cagccagggc actgctgcca acagccagtc cnnataccat catgtnaccc ggtgngctct 18 0 

naanttngac ntccanagcc ctacccaccn tagttctgct ctcccaccgg ntaccagccc 240 

cactgcccag gaatcctaca gccagtaccc tgccccgacg tctctaccta ccagtacgat 300 

gagacccccg gctactacta tgacc 325 

<210> 392 
<211> 277 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_f eature 
<222> (1) . . . (277) 
<223> n = A,T,C or G 

<400> 392 

acattgtcca actccctccc ttatatcttt taacatcttc atggngaaag gttcacatct 60 

agtctcactt nggcnagngn ctcctacttg agtctcttcc ccggcctgnn ccagtngnaa 120 

ancaccanga accgncatgn cttaanaacn ncctggttcn tgggttnntc aatgactgca 180 

tgcagtgcac caccctgtcc actacgtgac gctgtaggat taaagtctca cagtgggcgg 240 

ctgaggacac agcgccgcgc cctgtgttgc tggggaa 277 

<210> 393 
<211> 5G6 
<212> DNA 

<213> Homo sapiens 
<400> 393 

actagtccag tgtggtggaa ttcgcggccg cgtcgacgga caggtcagct gtctggctca 6 0 
gtgatctaca ttctgaagtt gtctgaaaat gcctccatga ttaaactcag cctaaacgtt 120 
ttgccgggaa cactgcagag acaacgctgt gagtttccaa ccttagccca tctgcgggca 180 
gagaaggtct agcttgtcca tcagcattat catgatatca ggactggtta ctcggttaag 240 
gaggggtcta ggagatctgt cccttttaga gacaccccac ttacaatgaa gtatttggga 300 
gggcggtttc caaaagtaga aatgtcccgt attccgatga tcatcccgca aacattttac 360 
catttattaa tcatccctgc ctgtgcccat tattatattc acatctctac gctggaaacc 420 
ttctgcctca atgtttactg tgcctttgct ttcgctagtc cgtgttgttg aaaaaaaaaa 480 
cattccccgc ctgagtttta atttttgccc aaagttattc taacctatac aattaaaagc 540 
ttttgcctac caaaaaaaaa aaaaaa 55g 

<210> 394 
<211> 384 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
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<222> (1) . . . (384) 
<223> n = A,T,C or G 



<400> 394 

gaacatacat gtcccggcac ccgagctgca 
tgcaaattng gaccgggcca aggctggacc 
gcaggaggac cgggctttaa ggagttttaa 
tcccaagatt accgggagaa agggggcagt 
gaacatccag tttcctgata aggacgaCgg 
agggtacgaa aagaacacag aagctgccag 
tgagcagacg gtttccgagg acgt 

<210> 395 
<211> 399 
<212> DNA 
<213> Homo sapiens 



gtccgacatc atcgccatca cgggcctcgc 60 
gctggagcgt gtgaaggagc tacaggccna 120 
gctgagtgtc actgtagacc ccaaacacca ISO 
aatcacccaa acccggttgg agcatgacgt 240 
gaaccagccc caggaccaaa ttaccatcac 300 
ggatgctata cCgagaattg tgggtgaacc 360 

384 



<400> 395 

ggcaaaaccg tgtgacctca ataagacctc 
;:ctgacctcg gactccaaga cctacatcaa 
tatcagaggt ttcatcattg cggaaattgt 
actcacgtct ttccagtacc ctgagctccc 
ccagctacct gtctgcaatt gtaccttcaa 
caagtcctct ttggaaagcc Cgggcatctc 
gcagcctggc gagaccatcc aatcccaaat 

<210> 396 
<211> 403 
<212> DNA 
<213> Homo sapiens 



gcagatccaa ggtcaagtat cagaagtgac 60 

cagcctggct atattagatg atgagccagt 120 

ggagtctaag gaaatcatgg cctctgaagt 180 

tatagagtcg cctaacacag gcagaactgg 240 

gaataccctg gccatccctt tgactgacgc 300 

ctcactacag acctccgacc atgggacggt 360 
aaaatgcac 399 



<220> 

<221> misc_f eature 
<222> (1)...(403) 
<223> n = A,T,C or G 



<400> 396 

tggagttntc agtgcaaaca agccataaag 

gacatttcca acttctgctc cagctgctga 

agacaaggac aacctgttcc ttcacaactc 

actaaaaaaa gtggatgaat aatctggata 

taggaaaatg gagggcctta tgatcagaat 

gtttagggga gggagtgagg gataaaagaa 

accaaagcag gtgctatcac Ccaatgttag 

<210> 397 
<211> 100 
<212> DNA 
<213> Homo sapiens 



cttcagtagc aaactactgt ctcacagaaa 60 
Caaaacaaat catgtgttca gcrtgactcc 120 
tctagagaaa aaaaggagtt gttagtagat 180 
tttctcctaa aaagattcct tgaaacacat 240 
gctagaatta gcccatcgtg ctgaagcagg 300 
ggaaaaaaag aagagtgaga aaacctattt 360 
gccctgctct ttt 4 03 



<220> 

<221> misc_feature 
<222> (1)...(100) 
<223> n = A,T,C or G 
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<400> 397 

actagtncag tgtggtggaa ctcgcggccg cgccgaccta naar.ccatct ccacagcaaa 60 
tccacccccg ctcctggttg gtnacagaat gactgacaaa lo 

<210> 398 
<211> 278 
<212> DMA 
<213> Homo sapiens 



<220> 

<:221> misc_feacure 
<222> (1) . . . (278) 
<223> n = A,T,C or G 



<400> 398 

gcggccgcgt cgacagcagt tccgccagcg 
ccacctggac atctggaagt cagcggcctg 
tcactaccgc gcctcgacca gtgaggagag 
ctccgggcag cccatccacc tgtggcagtt 
ctatggccgc ttcattangt ggctcaacaa 

<210> 399 
<211> 298 
<212> DNA 
<213> Homo sapiens 



ctcgcccctg ggtggggatg tgctgcacgc 60 
gatgaaagag cggacttcac ctggggcgat 120 
ctggaccgac agcgaggtgg actcatcatg 180 
ccccaaggag ttgctactca agccccacag 24 0 
ggagaagg 278 



<220> 

<221> misc_feature 
<222> (1) .7. (298) 
<223> n = A.T,C or G 



<400> 399 

acggaggtgg aggaagcgnc cccgggaccg anaggatggg tcctgncatc gaccncctcn 60 

ggggtgccng catggagcgc atgggcgcgg gcctgggcca cggcatggat cgcgtgggct 120 

ccgagatcga gcgcatgggc ctggtcatgg accgcatggg ctccgtggag cgcatgggct 180 

ccggcattga gcgcatgggc ccgctgggcc tcgaccacat ggcctccanc actgancgca 24 0 

tgggccagac catggagcgc attggctctg gcgcggagcn catgggtgcc ggcatggg 298 

<210> 400 
<211> 548 
<212> DNA 
<213> Homo sapiens 

<400> 400 

acatcaacta cttccccatt ttaaggtatg gcagttccct tcatcccctt ttcctgcctt 60 
gtacatgtac atgtacgaaa tttccttctc Ctaccgaact ctctccacac atcacaaggt 120 
caaagaacca cacgcttaga agggtaagag ggcaccctat gaaatgaaat ggtgatttct 180 
tgagtctctt ttttccacgt ttaaggggcc atggcaggac ttagagttgc gagttaagac 240 
tgcagagggc tagagaatta tttcatacag gctttgaggc cacccatgtc acctatcccg 300 
tataccctct caccatcccc ttgtctactc tgatgccccc aagatgcaac tgggcagcta 360 
g-tggcccca taattctggg cctttgttgt ttgttttaat tacttgggca tcccaggaag 42 0 
ctttccagtg atctcctacc atgggccccc ctcctgggat caagcccctc ccaggccctg 480 
tccccagccc ctcctgcccc agcccacccg cttgccttgg tgctcagccc tcccattggg 540 
agcaggtt _ . 
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<210> 401 
<211> 355 
<212> DNA 
<213> Homo sapiens 

<220> 

<22l> misc_f eature 
<222> (1) . . . (355) 
<223> n = A,T,C or G 



<400> 401 

actgtttcca tgttatgctt ctacacattg ctacctcagt gctcccggaa acttagcttt 60 

tgatgccccc aagtagtcca ccttcattta actcttcgaa accgtatcat ctctgccaag 120 

taagagtggt ggcctatctc ag::tgctttg acaaaatgac tggctcctga cttaacgttc 180 

cataaatgaa tgtgctgaag caaagtgccc atggcggcgg cgaagaagan aaagatgtgt 240 

tttgttctgg actctctgtg gtcccttcca acgctgnggg cttccaacca ggggaagggt 300 

ccctttcgca ttgccaagcg ccataaccat gagcactact ctaccatggn tctgc 355 



<210> 402 
<2ll> 407 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (1) . . . f407) 
<223> n = A,T,C or G 



<400> 402 

aCggggcaag cCggataaag aaccaagacc cactggagta tgctgtcttc aagaaaccca 60 
tcccacacgc ggtggcatac ataggctcaa aacaaaggaa tggagaaaaa tatttcaagc 120 
aaatggaaaa cagaaaaaag caggtgttgc actcctactt tctgacaaaa cagactatgc 180 
gaacaaagac aaaaaagaga aggacattac aaaggtggtc ctgacctttg ataaatccca 240 
tcgcctgaca ccaacccggg ccgtttcaat tgcccaaacc aaaaggataa tctgccgagg 300 
tcgtggagct tctcccctgc: agagagtccc tgatctccca aaacttggtt gagatgtaag 360 
gntgattttg ctgacaactc cttttctgaa gttttactca ttcccaa 407 

<210> 403 
<211> 303 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc_feacure 
<222> (1) . . . (303) 
<223> n = A,T,C or G 



<400> 403 

cagtatttat agccnaactg aaaagctagc 
tcctaagcaa gagccatggc atggtgaaaa 
tagagaacaa gacctactca gccatgaaca 
gggattgga- attgcaatta tagagcagga 
tcctaacaac gaccgaaacc cattatttac 
gga 



agcaggcaag tctcaaatcc aggcaccaaa 60 
tgcaaaagga gagtctggcc aacctacaaa 120 
aaaaggcaga caccaacatg gatctcatgg 180 
agatgacagt gatcgccatt tggcacaaca 24 0 
ataaacctcc attcggtaac cacgttgaaa 300 

303 
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<210> 404 
<21i> 225 
<212> DNA 
<213> Homo sapiens 

<400> 404 

aagtgtaact ttcaaaaatt tagcggattt tgaaaattcc tagaggaaag taaaggaaaa 60 
atcgtcaatg cactcatcta cctccacatg gcgaaagttc tcccttgatc ctacaaacag 120 
acattctcca ctcgtgtttc catagttgtt aagtgtatca gatgtgttgg gcatgtgaat 180 
ctccaagtgc ctgtgtaata aataaagcat ctttatttca ttcat 225 

<210> 405 

<211> 334 

<212> DNA 

<2I3> Homo sapiens 



<220> 

<221> misc_f eature 
<222> (1) . . . (334) 
<223> n = A,T,C or G 



<400> 405 

gagctgttat actgtgagtt ctactaggaa atcatcaaat ctgagggttg tctggaggac 60 
ttcaatacac ctccccccat agtgaatcag cttccagggg gtccagtccc tctccttact 120 
tcatccccat cccatgccaa aggaagaccc tccctccttg gctcacagcc tcccctaggc 18 0 
ttcccagtgc ctccaggaca gagtgggtta cgtctccagc cccatccctg ctgtgagtgt 240 
ctggcgcggt tgtgcctcca gcttctgctc agtgcttcat ggacagtgtc cagcccatgt 300 
caccctccac cctcccanng tggatcccac ccct 334 

<210> 406 
<211> 216 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (1) . . . (216) 
c223> n = A,T,C or G 



<400> 406 

tttcatacct aatgagggag tcganatnac atnnaaccag gaaatgcacg gatctcaang 60 
gaaacaaaca cccaataaac tcggagtggc agactgacaa ctgcgagaca tgcacttgct 120 
acnaaacaca aattrnatgc tgcacccttg tttctacacc tgtgggttat gacaaagaca 180 
actgccaaag aatnttcaag aaggaggact gccant 216 

<210> 407 
<211> 413 
<212> DNA 
<213> Homo sapiens 

<400> 407 

gccgacttgc tagtatcatc tgcattcatt gaagcacaag aacctcatgc cttgactcac 60 
gtaaatgcaa taggattaaa aaataaactt gatatcacat ggaaacagac aaaaaatatt 120 
gtacaacatt gcacccagtg tcagattcta cacctggcca ctcaggaagc aagagttaat 180 
cccagaggcc tatgtcctaa tgtgttatgg caaacggatg tcatgcacgt accttcattt 240 
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ggaaaatcgt cacttgtcca tgtgacagtt 
tgccagacag gagaaagtct tcccatgcta 
tgggagctcc agaaaaagtt aaaacagaca 

<210> 40S 
<211> 183 
<212> DNA 
<213> Homo sapiens 



gatacttatt cacatctcat atgggcaacc 300 
aaagacattc attatcttgt tttcctgtca 360 
acgggccagg ttctgtagta aag 413 



<220> 

<221> misc_feature 
<222> (1) . . . (183) 
<223> n = A,T,C or G 



<400> 408 

ggagctngcc cccaattcct ccatntctat gtcancacat ttaacgtctt ttgnnattaa 60 

tncttaacca gttaaccctc aaagggccan ntaatcctta actagtccct ccattgtgag 120 

cattatcct- ccagtattcn ccttctntct tatctactcc tccctggcta cccatgtact ISO 
"^"^ 183 

<210> 409 
<2H> 250 
<212> DNA 
<213> Homo sapiens 



<220> 

<22i> misc_f eature 
<222> (1) . . . (250) 
<223> n = A,T,C or G 



<400> 409 

cccacgcatg ataagctctt tattcctgta agtcctgcta ggaaatcatc aaatctgacg 60 
gtggtctcgg ggacctgaac aaacctcctg taatcaatca gctttcagtc tctcccccta 120 
gcccccccct caacaacaca ggaggatcct ccccttcttt ctgctcacgg ccttatctag 180 
gcctcccagt gcccccagga cagcgcgggc tatgctcaca gcgcntcctt gctggggggg 240 
ggccntacgc 250 

<210> 410 
<211> 306 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc_f eature 
<222> (1) . . . (306) 
<223> n = A,T,C or G 



<400> 410 

ggccggtttg caagaatgaa atgaatgatt 
agtcttgcaa tcccatttgc aggatccgtc 
cccagggacc ttggaaacag tcggcactgt 
aaggtgttgt aatggtgaaa accgcttcct 
nac::ggttgg cttcttttgn atctttttta 
tcncgc 



ctacagctag gacttaacct tgaaatggaa 60 
tgcgcacatg cccctgtaga gagcagcatt 120 
aaggtgcttg ctccccaaga cacatcctaa 180 
tcttcattgc cccttcttat ttatgtgaac 240 
aactggaaag ttcaactgng aaaatgaata 300 

306 
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<210> 411 
<211> 261 
<212> DNA 

<213> Home sapiens 
<220> 

<221> misc_feature 
<222> (1) . . . (261) 
<223> n = A,T,C or G 



<400> 411 

agagatattn ctcaggtnaa agttcataga gttcccatga actatatgac tggccacaca 60 
ggatccctrg tatttaagga ttctcagatt ttgcttgagc aggattagat aaggctgttc 120 
tttaaatgtc cgaaacggaa cagatttcaa aaaaaaaccc cacaatctag ggtgggaaca 180 
aggaaggaaa gatgtgaata ggctgatggg caaaaaacca atttacccat cagttccagc 240 
cttctctcaa ggngaggcaa a 261 

<210> 412 
<211> 241 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc_feauure 
<222> (1) . . . (241) 
<223> n = A,T,C or G 



<400> 412 

gctcaa-gcc acccgacatt tctacaacac cccacccacc gatgtatccg ttgcccagtg 60 
ggaacacacc agcctgaatt tggaaaaaat aattgtgttt cttgcccagg aaatactacg 120 
actgactttg atggccccac aaacataacc cagtgtaaaa acagaagacg tggaggggag 180 
ccgggagatt tcactgggta cattgaatcc ccaaactacc cangcaatta cccagccaac 240 



<210> 413 
<2H> 231 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc_f eature 
<222> (1) . . . (231) 
<223> n - A,T,C or G 



<400> 413 

aactcttaca atccaagcga ctcacctgtg tgcttgaatc ctttccactg tctcatctcc 60 
ctcatccaag tttctagrac ctcccctctg ttgtgaagga taatcaaacC gaacaacaaa 120 
aagtttactc tcctcatttg gaacctaaaa actctcttct tcctgggtct gagggctcca 180 
agaatccctg aatcanttct cagatcattg gggacaccan atcaggaacc t 231 

<210> 414 
<:211> 234 
<212> DNA 
<213> Homo sapiens 
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<400> 414 

actgcccatg aagcactgag cagaagctgg aggcacaacg caccagacac tcacagcaag 60 

gatggagctg aaaacataac ccactctgtc ccggaggcac tgggaagcct agagaaggct 120 

gtgagccaag gagggagggt cttcctttgg catgggatgg ggatgaagta aggagaggga 180 

ctggaccccc tggaagctga ttcactacgg ggggaggtgt attgaagtcc tcca 234 

<2io> 415 
<211> 217 
<212> DNA 
<213> Homo sapiens 

<220> 

«22li (nisc_f eature 
<222> {!)... (217) 
<223> n = A,T,C or G 

<400> 415 

gcataggact aagaccgagt atctcttcta cactctttta acttcctaag gggcacttct 60 

caaaacacag accaggtagc aaatctccac tgctctaagg ntctcaccac cactttctca 120 

cacccagcaa tagtagaacc cagtcctact tctgaggcca gaagaatggt tcagaaaaat 180 

antggattat aaaaaataac aattaagaaa aacaacc 217 

<210> 416 
<21l> 213 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> tnisc_f eature 
<222> (1) . . . (213) 
<223> n = A,T,C or G 

<400> 416 

acgcatatnt aaagganact gcctcgcttt tagaagacat ctggnctgct ccctgcatga 60 
ggcacagcag taaagctcrt tgattcccag aatcaagaac cctccccttc agactattac 120 
cgaatgcaag gtggttaatt gaaggccact aattgatgcc caaatagaag gatatcgact 180 
atactggaac agacggagtc tctactacaa aag 213 

<210> 417 
<211> 303 
<212> DNA 
<213> Komo sapiens 

<220> 

<221> misc_feature 
<222> (1)...(303) 
<223> n - A,T,C or G 

<400> 417 

nagtcttcag gcccatcagg gaagctcaca ccggagagaa gtcatacata tgtactgtat 60 

gtgggaaagg ctctaccctg agttcaaatc ttcaagccca tcagagagtc cacactggag 120 

agaagccata caaacgcaat gagtgtggga agagcttcag gagggattcc cattatcaag 180 

ttcatctagc ggtccacaca ggagagaaac cctaCaaatg tgagatatgt gggaagggct 240 

tcantcaaag tccgtaccct caaatccatc ngaaggncca cagtatanan aaacctttta 300 

303 
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<210> 418 
<211> 328 
<212> DNA 

<213> Komo sapiens 
<220> 

<221> misc_feature 
<222> (1) . . . (328) 
<223> n = A,T,C or G 

<400> 418 

ttcttggcgg tggtggggca gggacgggac angagtctca ctctgctgcc caggctggag 60 
tgcacaggca tgatctcggc tcactacaac ccctgcctcc catgtccaag cgattcttgt 120 
gcctcagcct tccctgtagc tagaattaca ggcacatgcc accacaccca gctagctttt 180 
gtatttttag cagagacagg gtttcaccat gctggccagg ctggtctcaa actcccnacc 240 
tcagnggtca ggctggtccc aaacccccga cctcaagtga tctgcccacc tcagcctccc 300 
aaagcgccan gattacaggc cgtgagcc 328 

<210> 419 

<211> 389 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<?22> (1) . . . (389) 

•c223> n = A,T,C or G 

<400> 419 

cctccccaag acggcccg-g gtccgcctcc cggcaaccaa gaagcctgca gtgccatatg 60 

acccctgagc catggactgg agcctgaaag gcagcgtaca ccctgctccr. gatcctgctg 120 

cttgtttcct ctcrgtggct ccattcatag cacagttgtt gcactgaggc tcgtgcaggc 180 

cgagcaaggc caagccggct caaagagcaa ccagtcaact ctgccacggt gtgccaggca 240 

ccggctctcc agccaccaac ctcacccgct cccgcaaatg gcacatcagt tcttctaccc 300 

taaaggtagg accaaagggc atctgctttt ctgaagtcct ctgccccatc agccatcacg 360 
tggcagccac tcnggctgtg tcgacgcgg 339 

<210> 420 
<211> 408 
<212> DNA 

<213> HoiTiO sapiens 
<400> 420 

gttcctccta actcctgcca gaaacagctc tcctcaacat gagagctgca cccctcctcc 6 0 
tggccagggc agcaagcctc agccttggct tcttgcttct gccttttttc tggctagacc 120 
gaagcgcact agccaaggag ttgaagtttg tgactttggt gtttcggcat ggagaccgaa 180 
gtcccattga caccttcccc actgacccca taaaggaatc ctcatggcca caaggatttg 240 
gccaactcac ccagctgggc atggagcagc attatgaact Cggagagtat ataagaaaga 300 
gatacagaaa antcttgaac gagccctata aacatgaaca ggtttatatt cgaagcacag 360 
acgtcgaccg gactttgatg aagtgctatg acaaacctgg caagcccg 4 08 

<210> 421 
<211> 352 
<212a DNA 
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<213> Homo sapiens 
<220> 

<221> misc_f eature 
<222> (1) . . . (352) 
<223> n = A,T,C or G 



<400> 421 

gctcaaaaac ccttttactg atnggcatgg 
gaggagaatg aggcctggcc tgggagccct 
ttcactgaca gaacaggccc tttttgggtc 
ctccttcttg aagattcttc ggcagttgtc 
ggtgcaacat gaaacctctg tttcgtagca 
cactccgagc ttatcgggtg t-tgtttccc 

<210> 422 

<21i> 337 

<212> DNA 

<213> Homo saoiens 



ctacacaacc attgactatt acggaggcca 60 
gtgcctacca naagcacatt agattatcca 120 
cttcttctcc accacnatat acttgcagtc 180 
tctgtcataa cccacaggtg tagaaacaag 24 0 
agtgcacgtc tcacaagtr.g gcangtctgc 3 00 
tcgagarcca tgcatttcct gg 352 



<400> 422 

atgccaccat gctggcaatg cagcgggcgg 
cgatgatcga cggcaaccgt tgcccgaagt 
gcgatagcaa ggtgccggcg atcgcggcgg 
gtgaaatggc agctgncgaa ttgatctacc 
atccgacacc ggtgcacccg gaagccttgc 
gcttcttccg ccggtacggc tggcctatga 

<210> 423 
<211> 310 
<212> DNA 
<213> Homo sapiens 



tcgaaggcct gcatatccag cccaagctgg SO 

tgccgatgcc agccgaagcg gtggtcaagg 120 

cgccaatcct ggccaaggtc agccgtgatc 18 0 

cgggttatgg catcggcggg cataagggct 240 

agcggctggg gccgacgccg attcaccgac 3 00 
aaattat 337 



<220> 

<22l> misc_feacure 
<222> (1) . . . (310) 
<223> n = A,T,C or G 



<400> 423 

gctcaaaaat ccttttactg atatggcatg 
aggagaatga ggcctggcct gggagccctg 
tcactgacag aacaggtctt ttttgggtcc 
tccttcttga agattctttg gcagttgtct 
gtgcaacatg aaatctctgt ttcgtagcaa 
tccgagttta 

<210> 424 

<211> 370 

<212> DNA 

<213> Homo saoiens 



gctacacaat cattgactat tagaggccag 60 
tgcctactan aagcncatta gattatccat 120 
ttcttctcca ccacgatata cttgcagtcc 180 
ttgtcataac ccacaggtgt anaaacaagg 24 0 
gtgcatgtct cacagttgtc aagtctgccc 300 

310 



<220> 

<22j.> mi3c_feature 
<222> (1) . . . (370) 
<223> n = A,T,C or G 
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<400> 424 

gctcaaaaat ctttttactg ataggcatgg ctacacaatc attgacCatC agaggccaga 60 

ggagaatgag gcctggcctg ggagccccgt gcctaccaga agcacattag attatccact 120 

cactgacaga acaggtcttt tctgggtcct tcttctccac cacgatatac rtgcagtcct 180 

ccttcttgaa gattcttcgg cagttgtctt tgtcataacc cacaggtgta gaaacatcct 240 

ggttgaatct cctggaactc ccccattagg tatgaaatag catgatgcat tgcataaagc 300 

cacgaaggrg gcaaagatca caacgctgcc cagganaaca ttcattgtga taagcaggac 360 

cccgtcgacg 370 

<210> 425 
<211> 216 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_f eacure 
<222> (1)...(216) 
<223> n = A,T,C or G 

<400> 425 

aattgctatn ntttattttg ccactcaaaa taattaccaa aaaaaaaaaa nnctaaacga 60 

taacaacnca acatcaaggn aaananaaca ggaatggncg accntgcata aatnggccga • 120 

anattatcca ttatnttaag ggtcgacttc aggntacagc acacagacaa acatgcccag 180 
gaggntr.tca ggaccgcccg acgrntcntg aggagg 216 

<210> 426 
<211> 596 
<:212> DNA 
<213> Homo sapiens 

<400> 426 

ctcccagcga ggataaccct gttgccccgg gccgaggttc cccattaggc tccgatcgac GO 
tggcagtcag tgatggaagg gcgttctgat cattccgact gccccaaggg tcgctggcca 120 
gccctctgtt ttgc-gagtt ggcagtagga cccaatccgt taattaagag tagatggtga 180 
gctgtcctcg tattrtgatt aacccaatgg ccttcccagc acgactcgga tccagctgga 240 
gacatcacgg caacccttaa tgaaatgatt tgaacrggcca ttaagaggca cttcccgtta 300 
ttaggcagtt catccgcact gataacttct tggcagctga gctggtcgga gctgtggccc 360 
aaacgcacac ttggcctttg gttt-gagat acaactctta atcttttagc catgcttgag 420 
ggtggatggc cttttcagcn ttaacccaat ttgcactgcc ttggaagtgt agccaggaga 480 
atacactcat atactcgtgg gcttagaggc cacagcagac gtcattggtc tactgcctga 54 0 
gtcccgctgg tcccatccca ggaccttcca tcggcgagta cctgggagcc cgtgct 596 

<210> 427 
<211> 107 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1) . . . (107) 
<223> n = A,T,C or G 



<400> 427 

gaagaattca agttaggtct attcaaaggg cttacngaga atcctanacc caggncccag 60 
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cccgcgagca gcct-anaga gctcccgctt gactgcccgg ctcagng 

<210> 423 

<211> 38 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1) . . . (38) 
<223> n = A,T,C or G 

<400> 428 

gaacttccna anaangactt tattcactat ctcacact 

<210> 429 
<211> 544 
<212> DNA 
<213> Homo sapiens 



<400> 429 

ccttgctgga cggaataaaa gcggacgcaa 
actgaagagc ggccgcagcc ctgcggttca 
atacccacga actcccgaag gaccctctga 
tttggacggt ggctcaccac ctgcagaacc 
gccttccact tcagttacac ctcactcacc 
agataccaag cccacattcg agatgcagca 
tgatgCgcag ttaaaaaatc tgcccttcta 
gagtttagtt caaagcagta ttcagcgatc 
acctcaacaa gttagagaga tatgcatatc 
ttat 

<210> 430 
<21i> 507 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1) . . . (507) 
<223> n = A,T,C or G 



gcatgacctc ctgatgaggg cgctgcattc 60 
gattaaaacc cgagaatcgc atagacgccg .120 
cttatccaca atcaaatcat cggtcttcag 180 
rgactcggcc gtggctggaa tccacccgct 240 
atcctctcct gttggttctg tgctgcttca 300 
gccatctccc ccaattcccc ccgtccatcc 360 
tgacgtcctt gatgttctca tcaagcccac 420 
tcaagagaag ttttttatr.t ttgctttgac 480 
cagggatttt ttgccaggtg gtaggagaga 540 

544 



<400> 430 

cttatcncaa tggggctccc aaacttggct 
gaacaccgac acccaccttc cacoccgaca 
gagcatcaat ttaaaaagct gcccagaatg 
ccttcgtgac tttatgcaat gcatcatgct 
attcaaccag gatgtttcta cncctgtggg 
caagaaggag gactgcaagt atatcgtggt 
tgtcagcgaa tggataacct aacgtgctcc 
cattctcctc tggcctctaa cagtcaatga 
ttccgagcaa aaaaaaaaaa aaaaaaa 



gtgcagtgga aactccgggg gaattttgaa 60 
ctctgattta attgggccgc agcgagaaca 120 
ttntcctggg cagcgttgtg atctttgccn 180 
atctcatacc taatgaggga gttccaggag 240 
ttatgacaaa gacaactgcc aaagaatntc 300 
ggagaagaag gacccaaaaa agacctgctc 360 
cagcaggcac agggctccca ggccaggccc 420 
ttgtgcagcc atgcctatca gtaaaaagat 480 

507 



<210> 431 
<211> 392 
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<212> DNA 

<213> Homo sapiens 

<220> 

<22l> tnisc_f eacure 
<222> (1) . . . (392) 
<223> n = A,T,C or G 

<400> 431 

gaaaattcag aatggataaa aacaaatgaa gtacaaaata tttcagattt acatagcgat 60 

aaacaagaaa gcacttatca ggaggactta caaatggaag tacactccan aaccatcatc 120 

catcatggct aaatgtgaga tcagcacagc tgtattattt gtacattgca aacacctaga 180 

aagagatggg aaacaaaatc ccaggagttt tgcgtgtgga gccctgggtt ttccaacaga 240 

caccattcca gcattctgag attagggnga ttggggacca ttcCggagtt ggaatgctca 300 

acaaaagcga tgttgttagg taaaatgtac aacctctgga cctatgcaga cattgaaggt 360 

gcaatgagtc tggcttctac tctgctgctt cc 392 

<210> 432 
<211> 3S7 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_feature 
<222> (1) . . . (387) 
<223> n = A,T,C or G 

<:400> 432 

ggtatccnca cataaccaaa tatagccgta gtacatgctt ccatcggngt agattaccac 60 
aaatgcaagg caacatgtgt agatctcccg tcttattctt tcgtctataa tactgtattg 120 
ngtagcccaa gctctcggna gtccagccac tgngaaacac gcccccttta gattaacctc 180 
gtggacncnn ttgtcgnatc gtctgaactg tagngccctg tattttgctt ctgcctgnga 240 
attctgttgc ttctggggca ttcccttgng atgcagagga ccaccacaca gatgacagca 3 00 
atctgaatcg ntccaatcac agctgcgatt aagacatact gaaatcgtac aggaccggga 360 
acaacgtara gaacactgga gtccttt 387 

■<210> 433 
<211> 281 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (1) . . . (281) 

<223> n = A,T,C or G 

<400> 433 

ttcaactagc anagaanact gcttcagggn gCgtaaaatg aaaggcttcc acgcagttat 60 
ctgattaaag aacaccaaga gagggacaag gctagaagcc gcaggatgtc tacactacag 120 
caggcnctac ttgggtcggc tggaggagct gtggaaaaca cggagagatt ggcgctggag 180 
atcgccgcgg ctattcctcn ttgntattac accagngagg ntctccgtnt gcccactggt 24 0 
tnnaaaaccg ntatacaata atgatagaat aggacacaca t 281 



<210> 434 
<211> 484 
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<212> DNA 

<213> Homo sapiens 



<400> 434 

tcttaaaata agcatttagt gctcagcccc 
aatttaattc tttcaacttg caatttgcaa 
tgctgcaaaa aaaaaaaagc gtctttgttt 
ttccccccca ttggaactag tcattaaccc 
agctagtcca tcagcacctg acaggtgaat 
cagcctgttt ctatcctgtt taataaatta 
tgcrtccaacc tgtcacacaa aagtctgtga 
cttacttctc tatgtgtttt ttgcaacata 
ttta 



tactgagtac tctttctctc ccctcccctg 60 
ggactacaca tctcactgtg atgtatattg 120 
aaaattactt ggtttgtgaa cccatcctgc 180 
atctctgaac tggtagaaaa acatctgaag 240 
cggatggttc tcagaaccat ttcacccaga 300 
gttcgggttc tctacatgca taacaaaccc 360 
cttgaagttt agtcagcacc cccaccaaac 420 
tgagtgtttt gaaaataaag tacccatgtc 480 

484 



<210> 435 

<211> 424 

<212> DNA 

<213> Homo sapiens 



<400> 435 

gcgccgctca gagcaggcca ctctctgccc 
gggtagcttt caataCcgca ggttcttacc 
cgatcgggca agtaaacccc ccccctcgcc 
atgggcctgt ggggaggggg caagatagac 
cttggagaga ggaaaaaggc cacaagaggg 
ggtagagacc ctcgggggtc tggaacccct 
gctaCcagaa acttaaacct gaggattttc 
aaac 



tccacgccct ccttcaagga agccccatgt 60 
cctctgcctc tataagccca aacccaccaa 120 
gacttcggaa ctggcgagag ttcagcgcag 180 
gagggggagc: ggcatggtgc ggggCgaccc 24 0 
gctgccaccg ccactaacgg agatggccct 300 
ggactcccca tgctctaact cccacactct 360 
tctgtttttc acccgcaata aatccagagc 420 

424 



<210> 436 
<211> 667 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_f eature 
<222> (1) . . . (667) 
<223> n = A,T, C or G 



<400> 436 

accttgggaa nacccccaca atataaaggg tcgtagactt tactccaaat tccaaaaagg 60 
tcccggccat gtaatcctga aagttttccc aaggcagcta taaaatcctc ataagggtgc 120 
agcctcttct ggaattcctc tgatttcaaa gtctcactct caagttcttg aaaacgaggg 180 
cagttccrcga aaggcaggta tagcaactga tcttcagaaa gaggaactgt gcgcaccggg 240 
acgggctgcc agagtaggat aggattccag atgccgacac cttccggggg aaacagggct 300 
gccaggtttg tcatagcact catcaaagtc cggtcaacgt ctgtgcttcg aatacaaacc 360 
tgttcatgtc rataggactc attcaagaat tttctatatc tctttcttat acactctcca 420 
agttcataac gccgctccat gcccagctgg gtgagttggc caaatccttg tggccatgag 480 
gattccctta cggggtcagt gggaaaggtg tcaatgggac ttcggtcccc acgccgaaac 540 
accaaagtca caaacttcaa ctcctcggct agcacacttc ggtccagcca gaaaaaaagc 600 
agaaacaaga agccaaggcc aaggcctgct gccctgccag gaggaggggt gcagctctca 660 
tgtcgag 667 



<210> 437 
<211> 693 
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<212> DKA 

c213> Homo sapiens 

<400> 437 

ctacgtctca accctcattt ttaggcaagg aatcctaagc ccaaagatat taagtgactc 60 

acacagccag gtaaggaaag ctggattggc acactaggac tctaccatac cgggctccgt 120 

taaagctcag gtcaggaggc tgataagcct ggaaggaact tcagacagct ctttcagacc 180 

ataaaagata attcttagcc catgttcctc tccagagcag acctgaaatg acagcacagc 240 

aggtacccct ctatttccac ccctcctgct tc-actctct ggcagtcaga cctgtgggag 300 

gccatgggag aaagcagctc tccggatgtt tgtacagatc atggactatc ctctgtggac 3S0 

cattcctcca ggttacccta ggcgtcacca ttggggggac agccagcatc tttagctttc 420 

acttgagttc ctgtccgtct tcagtagagg aaacttttgc tcttcacact: tcacatctga 480 

acacctaacc gctgttgccc ctgaggtggc gaaagacaga tatagagctt acagcactta 54 0 

tcctatttct aggcactgag ggctgtgggg taccttgtgg cgccaaaaca gatcctgttc 600 

taaggacatg tcgctccaga gatgtctgta actatctggg ggctctgctg gctcctcacc 660 
ccgcatcacg tgccccctcg gctgaaaatg acc 693 

<210> 438 

<211> 360 

<212> DNA 

<213> Homo sapiens 

<400> 438 

ctgcttatca caatgaatgt tctcctgggc agcgttgtga tcttcgccac ctccgtgact 60 
ttatgcaatg catcatgcta tttcatacct aatgagggag ttccaggaga ttcaaccagg 120 
atgtttctac acctgtgggc tatgacaaag acaactgcca aagaaccttc aagaaggagg 180 
actgcaagca tacccggtgg agaagaagga cccaaaaaag acccgttccg tcagtgaacg 24 0 
gataatccaa tgcgcttcta gcaggcacag ggctcccagg ccaggcctca ttctcctctg 300 
gcctctaata gtcaataatt gcgtagccat gcctatcagt aaaaagatcc ttgagcaaac 360 

<210> 439 
<211> 431 
<212> DNA 
<212> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1) . . . (431) 
<223> n = A,T,C or G 

<4C0> 439 

gttcccnnca actcctgcca gaaacagctc tcctcaacat gagagctgca cccctcctcc 60 

tggccagggc agcaagccct agccttggct tcttgtttct gctttttttc tggctagacc 120 

gaagtgtact agccaaggag ttgaagttcg tgactttggc gtttcggcat ggagaccgaa 180 

gtcccactga cacctttccc actgacccca taaaggaatc ctcatggcca caaggatttg 240 

gccaactcac ccagccgggc atggagcagc attatgaact tggagagtat ataagaaaga 3 00 

gatatagaaa attcttgaat gagtcctaca aacatgaaca ggtttatatt cgaagcacag 360 

acgtcgaccg gactttgatg agtgctatga caaacctggc agcccgtcga cgcggccgcg 420 
aatwtagcag t ^3^^ 

<210> 440 
<211> 523 
<2i2> DNA 

<213> Horr.o sapiens 
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<400> 440 

agagataaag cttaggtcaa agttcataga 
ggatcttctg tatttaagga ttctgagatt 
tttaaatgtc tgaaatggaa cagatttcaa 
aggaaggaaa gatgcgaata ggctgacggg 
cccctcccaa ggagaggcaa agaaaggaga 
actggaaaac tgctaccatc tgtttttata 
taaaaattaa aacctccttg tgtcccttgg 
acaaaaatca aactttacag aaagatttga 
tacatacatc atagcaaata agccatctga 

<210> 441 
<211> 430 
<212> DNA 
<213> Homo sapiens 



gttcccatga accatatgac tggccacaca 60 
ttgcttgagc aggattagat aaggccgctc 120 
aaaaaaaccc cacaatctag ggtgggaaca 180 
caaaaaacca atttacccat cagttccagc 240 
tacagcggag acatcCggaa agtcctctcc 300 
tttctgctaa aatatatgag gctacagaac 3G0 
tcccggaaca ttcatgttcc ttttaaagaa 420 
cgtatgtaat acatatagca gctcttgaag 480 
tgagaacaag eta 523 



<400> 441 

gctcctccca actcccgcca gaaacagctc 
tggccagggc agcaagcctt agccccggct 
gaagtgtact agccaaggag ttgaagcctg 
gccccactga cacctctccc actgacccca 
gccaacccac ccagctgggc atggagcagc 
gatatagaaa attcttgaat gagtcctata 
acgttgaccg gactttgatg agcgctatga 
aatttagtag 

<2a0> 442 
<211> 362 
<212> DNA 
<213> Homo sapiens 



tcctcaacac gagagccgca cccctcctcc 60 
tcttgttcct gctttttttc cggctagacc 120 
tgactttggt gtttcggcat ggagaccgaa 180 
taaaggaatc cccatggcca caaggatttg 240 
attatgaacc tggagagtat ataagaaaga 300 
aacatgaaca ggtttatant cgaagcacag 360 
caaacctggc agcccgtcga cgcggccgcg 420 

430 



<400> 442 

ctaaggaatt agtagtgttc ccatcactcg 
tttcctggaa tgacaattat attttaactt 
cttcacttct gatacttgta aattaatctt 
acgtctagaa atggtcattc tacggaaaaa 
aatgaatcaa tgttttactc aatttatatt 
tgattatttt ttgttttcat ttaccagaat 
cc 

<210> 443 
<211> 624 
<212> DNA 
<213> Homo sapiens 



tttggagtgt gctattctaa aagatttcga 60 
tggtggggga aagagttata ggaccacagt 120 
Ctattgcact tgccttgacc attaagccat 180 
ttagaaaaat tcrgataata gtgcagaata 24 0 
gaactgtcaa tgacaaataa aaattctttt 300 
aaaaactaag aatcaaaagt ttgattacag 360 

362 



<220> 

<221> misc_feature 

<222> (1) . . . (624) 

<223> n = A,T,C or G 



<400> 443 

tttttttttt gcaacacaat atacatcaca 

ttgaaagaat taaatccaga ggaggggaga 

aacgcttatt ttaaaagaaa tgcaaagagc 

tgctggctag tactccggtc ggCgtcagca 



gcgaaatgcg taatcctcgc aaattgcaag €0 
gaaagagtac tcagtaggga ccgagcacta 120 
agaaagcaat tcaggctacc ccgccttttg 180 
gcacgtggca ttgaacattg caatgtggag 240 
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cccaaaccac agaaaatggg gcgaaattgg ccaacttcct attaacttgg cttcctgttc 300 

tataaaatat tgtgaacaat atcacctact tcaaagggca gttacgaggc tcaaatgaac 360 

taacgcctac aaaacactta aacatagata acataggtgc aagtactatg tatctggtac 420 

atggtaaaca tccttattac taaagtcaac gctaaaatga atgtgtgtgc acatgctaac 480 

agtacagaga gagggcactt aaaccaacta agggcctgga gggaaggttt cctggaaaga 540 

ngatgctcgt gctgggtcca aatcttggtc tactatgacc ttggccaaat tatttaaact 600 

ctgtccctac ctgctaaaca gate 624 



<210> 444 
<211> 425 
<212> DNA 

<213> Homo sapiens 
<220> 

<22l> misc_f eature 
<222> (1) . . . (425) 
<223> n = A,T,C or G 



<400> 444 

gcacatcact nnccttgcat tcttcgagaa caagaagatc agtaaatagc tcagaagtgg 60 
gaagctttgt ccaggcccgt gtgtgaaccc aatgttttgc ctagaaatag aacaagtaag 120 
ttcatcgcta cagcataaca caaaacttgc ataagtggtg gtcagcaaat ccttgaatgc 180 
tgcttaatgt gagaggttgg taaaatcctt cgtgcaacac tctaactccc cgaatgtttt 240 
gctgtgctgg gacctgtgca tgccagacaa ggccaagctg gctgaaagag caaccagcca 300 
co-tctgcaat ccgccacccc ctgctggcag gatttgtttt tgcatcctgt gaagagccaa 360 
ggaggcacca gggcacaagt gagtagactt atggCcgacg cggccgcgaa cttagcagca 420 
gtaga ' 425 



<210> 445 
<211> 414 
<212> DNA 
<213> Hcmo sapiens 

<220> 

<221> n\iso_f eature 
<222> (1) . . . (414) 
<223> n = A,T,C or G 



<400> 445 

catgtttatg nttttggatt actttgggca cccagtgttt ctaaatcgtc tatcattctt 60 

ttctgttttt caaaagcaga gatggccaga gtctcaacaa actgtatctt caagtctttg 120 

tgaaattctt tgcatgtggc agattattgg atgtagtttc ctttaactag catataaatc 180 

tggtgtgttt cagataaatg aacagcaaaa tgtggtggaa ttaccatttg gaacattgtg 240 

aatgaaaaat tgtgtctcca gattatgtaa caaataacta tttcctaacc attgatcttt 300 

ggatttttat aatcctactc acaaatgact aggcttctcc tcttgtattt tgaagcagtg 360 

tgggtgctgg attgataaaa aaaaaaaaag tcgacgcggc cgcgaattta gtag 414 

<210> 446 
<211> 631 
<212> DNA 
<213> Homo sapiens 



<220> 

<22l> misc_f eature 
<222> (1) . . . (631) 
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<223> n = A,T,C cr G 
<400> 446 

acaaattaga anaaagtgcc agagaacacc acatacctcg Cccggaacat tacaatggct 60 
tctgcatgca tgggaagtgt gagcatccta ccaatatgca ggagccatct tgcaggtgtg 120 
acgctggcca tactggacaa cactgtgaaa aaaaggacta cagtgttcta tacgctgccc 180 
ccggccccgt acgactccag tatgccctaa tcgcagccgt gatCggaaca attcagattg 240 
ctgtcatctg tgtggtggtc ctctgcatca caagggccaa actttaggta acagcattgg 300 
accgagacct gtaaactttc caaccttcca ggaaatgccc cagaagcaac agaattcaca 360 
gacagaagca aaatacaggg cactacagtt cagacaatac aacaagagcg tccacgaggC 420 
taatctaaag ggagcatgtt tcacagtggc tggactaccg agagcttgga ctacacaata 480 
cagtattata gacaaaagaa taagacaaga gatctacaca cgtcgccttg cacctgtggc 540 
aacctacacc aatgaaaaca tgcactacag ccatatctga ttatgtatgg atatattcga 600 
aatagtatac attgtcttga tgttrttccc g 631 

<210> 447 
<211> 585 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> niisc_f eature 
<222> (1) . . . (585) 
<223> n = A,T,C or G 

<400> 447 

cctcgggaaa antntcacaa tataaagggt cgtagacctt actccaaatc ccaaaaaggt 6 0 
cccggccarg taaccctgaa agttttccca aggcagccat aaaatcctta taagggtgca 120 
gcctcttctg gaattcctct gatttcaaag tctcaccctc aagttcttga aaacgagggc 180 
agttcctgaa aggcaggtat agcaactgat cttcagaaag aggaactgtg Cgcaccggga 240 
tgggctgcca gagtaggaCa ggattccaga tgctgacacc ttctggggga aacagggctg 3 00 
ccaggtttgt catagcactc atcaaagtcc ggtcaacgcc tgtgcttcga acataaacct 360 
gctcatgttc acaggactca ttcaagaatt ttctatatct ctttcttata taccctccaa 420 
gttcataatg ctgctccatg cccagccggg cgagttggcc aaatcctcgt ggccatgagg 480 
attcctttat ggggtcag-g ggaaaggtgt caatgggact tcggtctcca tgccgaaaca 540 
ccaaagtcac aaacttcaac rccttggcta gtacacttcg gtcta 535 

<210> 448 

<211> 93 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1) . . . (93) 
<223> n - A,T,C or G 

<400> 448 

cgctcgtggg tcattcrgan nnccgaactg accntgccag ccctgccgan gggccnccat 60 
ggccccctag tgccctggag agganggggc tag 93 

<210> 449 
<211> 706 
<212> DNA 
<213> Homo sapiens 
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<220> 

<22l> misc_f eacure 
<222> (1) . . . (706) 
<223> n = A,T,C or G 



<400> 449 

ccaagctcat gctntgtgct ggacgctgga 
ttccgancac cgaactgacc argccagccc 
cccggagagg aggtgtccag tcagagagta 
cggggacagc atcctgcaga tggtcgggcg 
gctgggaagg gcgatcggtg cgggcctctt 
gtgctgcaag gcgatCaagt tgggtaacgc 
cgacggccag tgaatcgaat ttaggtgacn 
cgtacgcaag cttggatcct ctagagcggc 
cgacgcggga tccncactga gagagcggag 
cactgagcag aagctggagg cacaacgcnc 
aacaggtcga acccgggagg tggaggttgc 
gcatggatga cagagtgaaa ctccatctta 

<210> 450 
<211> 493 
c212> DNA 

<213> Homo sapiens 



cagggggcaa aagcnnttgc tcgtgggtca 60 
tgccgatggt cctccatggc tccctagcgc 120 
gtcccggaag gtggcctctg ngaggagcca 180 
cgtcccattc gccattcagg ccgcgcaact 240 
cgctattacg ccagctggcg aaagggggat 300 
cagggttttc ccagtcncga cgttgtaaaa 360 
ccatagaaga gctatgacgt cgcatgcacg 420 
cgcctactac tactaaattc gcggccgcgt 480 
agtgacatgt gctggacncc gtccacgaag 54 0 
cagacactca cagctactca ggaggctgag 600 
aatgagctga gaccaggccn ctgcncccca 660 
aaaaaaaaaa aaaaaa 706 



<400> 450 

gagacggagt gtcactctgt tgcccaggct 
acagttttaa aaggtaaaac aacataaaaa 
aaatgaggct gagaacttta caaagggatc 
agcccaagca taagaacaac ctttggggag 
caagtcaggt agtgaaar.gg gtggaattaa 
agagacaccg tcagagagtt aaaaagtgag 
tcaagtcaac acacctgtga actcacagac 
tacacatcag aatcacctgg agagctttac 
gcgaattcag tag 

<210> 451 
<211> 501 
<212> DNA 
<213> Homo sapiens 



ggagtgcagc aagacactgc ccaagaaaaa 60 
gaaatatcct acagtggaaa taagagagtc 120 
ttacagacat gccgccaaca tcactgcatg 180 
aaaccatcat ttgacagtga ggcacaattc 240 
actcaaatta af.ccrgccag ctgaaacgca 300 
ttctatccat gaggtgactc cacagtcttc 360 
caagttctta aaccactgtt caaactcCgc 420 
aaactcccat cgccgagggt cgacgcggcc 480 

493 



<220> 

<221> misc_£eature 
<222> (1) . . . (501) 
<223> n - A,T,C or G 



<400> 451 

gggcgcgtcc cattcgccat tcaggctgcg 
ccccrcgcca ttacgccagc cggcgaaagg 
aacgccaggg ttttcccagc cncgacgttg 
tgacnctata gaagagctat gacgtcgcat 
gcggccgccc actactacta aattcgcggc 
tggagagtga catgtgctgg acnctgtcca 
cgcnccagac actcacagct actcaggagg 
gtcgcaa-ga gccgagacca ggccnctgcn 



caacCgttgg gaagggcgat cggtgcgggc 60 
gggacgtgct gcaaggcgat taagttgggt 120 
taaaacgacg gccagtgaat tgaatttagg 180 
gcacgcgtac gtaagcttgg atcctctaga 240 
cgcgtcgacg tgggatccnc actgagagag 300 
cgaagcactg agcagaagct ggaggcacaa 360 
ccgagaacag gttgaacctg ggaggtggag 420 
ccccagcatg gatgacagag tgaaactcca 480 
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tcccaaaaaa aaaaaaaaaa a 5q^ 

<210> 452 

<211> 51 

<212> DNA 

<213> Homo sapiens 

<220> 

<22l> misc_f eature 
<222> (1) . . . (51) 
<223> n = A,T,C or G 

<400> 452 

agacggttcc accnttacaa cnccttttag gatgggnntt ggggagcaag c 51 

<210> 453 
<211> 317 
<212> DNA 
<213> Homo sapiens 

<220> 

<22l> misc_f eature 
<222> (1) . . . (317) 
<223> n = A,T,C or G 

<400> 453 

tacatcttgc tttttcccca ttggaactag tcattaaccc atctctgaac tggcagaaaa 60 

acacccgaag agccagtcta tcagcacctg gcaagtgaat tggatggttc tcagaaccar. 120 

ttcacccana cagcctgttc ctatcccgtt taataaatta gtttgggccc tctacacgca 180 

taacaaaccc tgccccaatc cgtcacataa aagtctgtga cttgaagctt antcagcacc 240 

cccaccaaac tttatctttc tatgtgttct ttgcaacata cgagtgtttt gaaaataagg 300 
tacccatgtc tttatta 317 

<210> 454 
<211> 231 
<212> DNA 
<213> Homo sapiens 

<400> 454 

tccgaggcac aatcaactct cagagtgtag tttccttcta tagatgagtc agcattaata 60 
taagccacgc cacgctcttg aaggagcctt gaattctcct ctgctcaccc agcagaacca 120 
agaagaccaa attcttctgc atcccagctt gcaaacaaaa ttgttcttct aggtctccac 180 
ccttcctctt tcagtgtccc aaagctcctc acaatttcat gaacaacagc t 231 

<2io> 455 
<2H> 231 
<212> DNA 
<213> Homo sapiens 

<40G> 455 

taccaaagag ggcataataa tcagtctcac agtagggttc accatcctcc aagtgaaaaa 60 

cattgttccg aatgggcttt ccacaggcta cacacacaaa acaggaaaca tgccaagctt 120 

gtctcaacgc atcgatgact tctccaagga tcttcccttg gcaccgacca cattcagggg 180 

caaagaattc ctcacagcac agcccacaat acagggctcc tttctcctct a 231 
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<210> 456 
•<:211> 231 
<212> DNA 

<213> Homo sapiens' 
<400> 456 

ttggcaggta cccctacaaa gaagacacca taccttatgc gtcattaggc ggaataatca 60 
tcccattcag tattatcgtt attatcctcg gagaaacccc gtctgtttac tgtaaccttt 120 
tgcacccaaa ttcctttatc aggaataact acatagccac tacttacaaa gccattggaa 180 
ccttcttatc tggtgcagct gctagtcagt ccctgactga cattgccaag t 231 

<210> 457 
<211> 231 
<212> DNA 
<213> Komo sapiens 

<220> 

<221> misc_f eature 
<222> (1) . . . (231) 
<223> n = A,T,C or G 

<400> 457 

cgaggcaccc aggggtctga aaatctctnn Cttantagcc gatagcaaaa ttgttcatca 60 

gcattcctta atatgatctt gctataatta gattcccctc catcagagtc catacagttt 120 

tattcgactt cartagcaat ccctctcaga agacccttga gatcattaag ctttgcatcc 130 

agttgcctaa atcgatgccc cattccctcc gaggtgccgc tggcttttgc g 231 

<210> 453 
<211> 231 
<212> DNA 
<213> Homo sapiens 

<400> 458 

aggtctggtt ccccccactt ccactcccct ctactctctc taggactggg ctgggccaag 60 
agaagaggcg tggttaggga agccgctgag acctgaagcc ccaccctcta ccttccttca 120 
acaccctaac cttgggtaac agcatttgga attatcactt gggacgagta gaatttccaa 180 
ggtcccgggt caggcactct ggggggccag accccaggag aagaagattc t 231 

<210> 459 
<211> 231 
<212> DNA 
<213> Homo sapiens 

<400> 459 

ggtaccgagg ctcgctgaca cagagaaacc ccaacgcgag gaaaggaatg gccagccaca 60 

ccttcgcgaa acctgtggtg gcccaccagt cctaacggga caggacagag agacagagca 120 

gccctgcact gttttccctc caccacagcc atcctgtccc tcattggctc tgcgctttcc 180 

actatacaca gtcaccgCcc caatgagaaa caagaaggag caccctccac a 231 

<210> 460 
<211> 231 
<212> DNA 

<213> Homo sapiens 



<400> 450 
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gcaggtataa cacgctgcaa caacagatgt 
cctatcaccc catccctggg ggcCgcttct 
cccaccrccc cacacgcaca cggccagcct 
gcggagcttg gtccagcctc cagtccaccc 

<210> 451 
<211> 231 
<212> DNA 
<213> KoiTiO sapiens 



gactaggaac ggccggtgac atggggaggg so 
tcacagtgat cacgaagcct agcagcaaat 120 
ggagcccaca gaagggtccc cctgcagcca 18 0 
ctaccaggct taaggataga a 231 



<400> 461 

cgaggtttga gaagctctaa tgtgcagggg 
gcgtgtgccc cagaagagtg tgtgcacgcc 
gcggggtcca gcgaggagtg ggaaatcggt 
agggggattc catggcactg acagagccct 

<210> 462 

<211> 231 

<212> DNA 

<213> Homo sapiens 



agccgagaag caggcggcct agggagggtc 60 

agaggggaaa caggcgcctg tgtgccctgg 120 

ccagcagaac caagccgttg ggtgaataag 180 

atagtctcag agctgggaat t 231 



<400> 462 

aggtaccctc attgcagcca tgggaaaatt 
gggtcatgca agtataaaaa ttaaaaaaaa 
gaagaactgt tagagagacc aacagggtag 
tccagaggag gtatttaatt tcttctcact 

<210> 463 
<211> 231 
<212> DNA 

<213> Homo sapiens 



gatgctcagt ggggatcagt gaattaaatg 60 
aagacttcat gcccaacctc atatgatgtg 120 
tgggctagag atttccagag tctcacatct 180 
catccagtgc tgtatttagg a 231 



<4C0> 463 

taccccagcc tggtgacaga gcgagaccct 
actgagtaga caggtgtcct cttggcatgg 
catccgacag gtgcctttcc ctctggacct 
tggggaggtg gatcttccag tcgaagcggt 

<210> 464 
<211> 231 
<212> DNA 
<213> Homo sapiens 



atcaccgccc cccaccccac caaaaaaaaa 60 

taagccccaa gzcccczccc agatctgCga 120 

cggtgtcccc acctgagcga gaaaaggcag 180 

atagaagccc gtgtgaaaag c 231 



<400> 464 

gtaccccaag attctatcta agttgccttt 
aaggacatca catatgaaga atgtttaagt 
cctgctccag tgactgtgtg cccgtagtcc 
ggtgccagcg caccagctag atgctctgca 

<210> 465 
<211> 231 
<212> DNA 

<213> Homo sapiens 



tctgggtggg aaagtttaac cttagtgact 60 
tggaggtggc aacgcgaatt gcaaacaggg 12 0 
cagctactcg ggagtctgtg tgaggccagg 18 0 
actcctaggc cccatttccc c 231 



<400> 465 
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catgttgccg tagccgtggc aatgctggct 

gtggcaaatt agcaacaaac tctgacat.ca 

aggatggcac aatttttgct tgtgttcata 

taaaccggag acatgcagga cattagggta 

<210> 466 

<211> 231 

<212> DNA 

<213> Homo sapiens 



gcacctcaga cagggttaac ttcagctcct 60 
tatccacggc ttctgtatct ttgtcgatga 120 
atatacccag attagttcag ctccatcaga 130 
gtgttgcagc tctggtaatg a 231 



<400> 466 

caggtacctc tttccattgg ataccgtgct 
ggcctncgaa cagaacttgc cacataccca 
cccgtgcaat caaatatcgt ggagaatccc 
aataatggag accagcccca caagatgaca 

<210> 467 

<211> 311 

<212> DNA 

<213> Homo sapiens 



agcaagcacg ccctccgggg tttttttaat 60 
ggtataatag tctctaacat ttgcccagga 120 
ctagccggag aagtcacaaa gactacaggc 18 0 
accagccgtt gtgcgcggct g 231 



<400> 467 

gtacaccctg gcacagccca atctgaactg 

togi^ggcttt cctcccttct catcaagact 

tgtgccttaa cagaaggtct tgagattcca 

gcatgggtct ctgcccaagc tcgtaatgag 

tgtgacctgc tgggcctccc aatagactaa 
ccgcagcaga c 

<210> 468 

<2il> 3112 

<212> DNA 

<213> Homo sapiens 



gtr.cggcact catctttcac gagatggatg 60 
ccccagcagg gagcccagac cagcctgcac 120 
agtgggaatc atr.tcagcga ccgtcatgtg 180 
actatagcaa ggcggctgtg ggacgtcagt 240 
caggcagcgc cagttggacc caagagaaga 3 00 

311 



<400> 468 

cattgtgctg ggagaaaaac agaggggaga 
aagatc-gca tggtgggaag gacctgatga 
tggaaggcac tggatgcctg atgacgaagt 
argggacggc cagagacaca ggagatgagt 
cgaggacccg gaatcgcatg gagctggagc 
g^gaatgtgg acgattggat gatcatttct 
aaatgggata cacagtatga tctataaagt: 
atctgaagga tgaattgaga taatttattt 
catttggtgg aaccgagaaa tggcataaca 
gattatcatt caatcccata gttttgtcat 
aaatcgaact gttaacaaag gaatctctgg 
tttccattcc agttggcctc ttgggtttgc 
gaagtttcaa catttctcca gcgatttctt 
gattaaataa agaacttgag aagaacaggt 
aattctctgg atgggcaata cttatgttca 
attaaacggc aatggacaaa gtgaaaaact 
ggatgttcct tagtcactta aaggagaact 
acctgtgaga tcaaggctct tcgtggggaa 
tccaaagcca acgtcgaatc ttgaaacata 
tagtacatct ttcttatggg atgcacttat 



tttgtgtggc tgcagccgag ggagaccagg 60 
tacagagttt gataggagac aactaaaggc 120 
ggactttcaa actggggcac tactgaaacg 18 0 
tggagcaagc ccaataacaa agtggttcaa 24 0 
tgaagtctag cccaactgtt tactagttga 300 
catccctgag cctcaggttc cccatccaca 360 
gggatatagc atgatctact tcactgggtt 420 
caggtgccta gaacaatgcc cagattagta 480 
ccaaatctaa tatatgtcag atgttactat 540 
ggcccaattt accctcactt gtgcctcaac 600 
tcctgggtaa tggctgagca ccactgagca 660 
tagctgcatc actagtcatc ttaaataaat 720 
tatctcacct tcgaagatac tatgttatgt 780 
ttcactaaac acaaaatcaa tgtagacgca 840 
caggaaatgc tttaaaatac gcagaagara 900 
tagacttttt ttttttttct ggaagtatct 960 
gaaaaatagc agtgagctcc acataatcca 1020 
ggacaaagat ctgcaaattc acagtctccc 1080 
tcaaagctct tcttcaagac aaataatcca 1140 
gaaaaatggt ggctgtcaac atctagtcac 1200 
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cctagcrctc aaaatggttc atttcaagag 
ggaaggacag cattgtggct tggacttcat 
ataagaaagg ctgctgactt taccatctga 
aacatcacca gaaacagcaa gatgacaata 
atttccagcc cctttaaata tccacacaca 
ctgggagaaa tgcccggccg ccatcttggg 
ccgcctgcga gggaaggaca tcagaaaatg 
aaaacagatc ctgttgcgga catctatttg 
aaagtgagca tcaccaatga gaggaaaaca 
atgcaacaaa caaaacggaa cactgtgatg 
accacggggc agagggccag gattctggcc 
atcatctcat atttctaacc cccaaaacaa 
ctcccgggcc caacattctc catatatcca 
gatctgtact gtgacctttc tacactgtag 
ttcgtgttgc tgcctaatat gcagctgact 
gacctgtgaa caggccggga agcatcccaa 
cagcatgacc atcacggagt gaatcaccta 
actgaaattc atttcccact tttgtgccca 
atatcacagg attaacttct tcctctaacc 
ggaattcaat tacatatttt gtttcccagt 
ctttgcttga tttttttccc agtataaagt 
tacagccaca gcctctcccc arccctccag 
atgcacctaa acaaaatcta acctgtaatt 
tctgcctgag aagctcttcc ttgtctctta 
ttgactacct tacctcatgc aaagaaggga 
gcaaatacta aaagtgtaat ttgattataa 
ccacagaggg aatgtttatg gggcacgttt 
aacctcatag tatcttacat aacatacctc 
agcctctcac agaactcatg cagtgcaaat 
tgagtgcgcc ctagaatttt ggcaaatcat 
cttgtcctcg tagctaattg aaagaaatag 
tccCggcaat aaagaattta caaagagcaa 

<210> 469 

<211> 2229 

<212> DNA 

<213> Homo sapiens 

<400> 469 

agccctttgt aaartcttta ttgccaggag 
tatttctttc aatcaactac aaggacaaac 
tgatttgcca aaattctaaa gcgcactcac 
tttgcaccgc atgaattccg tgaaaagctt 
aagtatatca tataagatac tatgaggttc 
aacgtgcccc ataaacattc cctctgtggc 
tacaatcaaa tacactrtta gtattcgctg 
ccttctttgc atgaagtaag atagtcaact 
agagacaagg aagagcttct caggcagaag 
tnacaagtta gattttgctt aggtgcatgg 
ggagggacgg ggagaggctg tggccgtaca 
tttataccgg aaaaaaaatc aaacaaaggg 
tggaaaacaa aatatgtaaC taaattccca 
ttaaaaaaaa agttaaccct gtgatattaa 
gcacaaaagt gggaaacgaa cctcagcatg 
araatccact ccgtaatgat catgctgtgt 



aaagctttag aatcccatac ttattcctgt 12G0 
aaggtcccta tccaactaaa taggtgagaa 1320 
ggccacacat ctgctgaaac ggagataatt 1380 
taatgtctaa gtagcgacat gtttctgcac 1440 
caggaagcac aaaaggaagc acagagatcc 1500 
tcatcgatga gcctcgcccc gcgcctggtc 1560 
aattgatgtg ttccttaaag gatgggcagg 1620 
aacgggacta cagatttgaa atgaagtcac 1680 
gacgagaaaa tcttgatggc ttcacaagac 1740 
acatgaggca gccaagctgg ggaggagata 1800 
ctgctgccta aactgtgcgt tcataaccaa 1860 
agctgttgca atatctgatc tctacggttc 1920 
gccacactca tttttaatat ttagttccca 1980 
aataacatca ctcattttgt tcaaagaccc 2040 
gtttttccta aggagtgttc Cggcccaggg 2100 
gatctttcca gggttatact tactagcaca 2160 
atcaacatca tcctcagtgt ctttgcccat 2220 
ttctcaagac cccaaaatgt cartccatta 2280 
tggaagaatt caatgctaca tgcagctatg 2340 
gcaaagatga ctaagtcctt tatccctccc 2400 
taaaatgcct agccctgtac tgaggctgta 2460 
ccttatctgt catcaccatc aacccctccc 2520 
ccttgaacat gtcaggcaca cattattcct 2580 
aatccagaac gatgtaaagc tttgaataag 264 0 
cacatatgag attcatcatc acatgagaca 2700 
gagtctagat aaatatatga aatgcaagag 2760 
gtaagcctgg gatgtgaagc aaaggcaggg 2820 
atttctctat ctctatcaca atatccaaca 2880 
ccccaaaggc aacctttatc catttcatgg 2940 
actggtcact tatctcaacc ctgagacgtg 3000 
ggcactcttg tgagccactt tagggctcac 3060 
aaaaaaaaaa aaaaaaaaaa aa 3112 



tgaaccctaa agtggctcac aagagtgccc 60 
acatcccaaa gtcgagacaa gugaccagca 120 
catgaaatgg ataaaggcta cccttgggga 180 
gttggatatt gtgatagaga tagagaaatg 240 
cctgcctttg ctccacatcc caggcttaca 300 
tcctgcactt cacatatcta tccaaactct 360 
tcccatgcga tgatgaatcc catatgtgtc 420 
tattcaaaac tttacatcat tcCagatcta 480 
gaataatgta tgcctgacat gttcaaggaa 54 0 
gaggggttga tggtgatgac agataaggct 600 
cagcctcagt acaaggctaa gcattttaac 660 
gagggataaa ggacttagtc atctttgcac 720 
tagctgcatg caacattgaa tccttccagg 780 
tggaatgaca ttttgaggtc ttgagaatgg 840 
ggcaaagacra ccgaggatga tgttgattag 900 
gccagtaagt ataaccctgg aaagaccttg 960 
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agatgcttcc cagcctgttc acagatcccc 
cagctacata ttaggcagca acacgaaggg 
cagtgtagaa aggrcacagt acagatctgg 
atatatggag aatgctgggc ccagaaggaa 
tuttgagggc tagaaacatg aaacgactcg 
cagaatcctg accctccgcc ccgtggttat 
cacagtaccc cattctgctt gctgcatgtc 
tttcctctca Ctggtaatgc tcactttgtg 
ataaatatcc acaacaggat ccgttttcct 
tttctaacgt ccttccccca caagcgggac 
aagatggcgg ccgggcattt cccccaggga 
S'^gtggacat ttaaaggggc tggaaatgtg 
tgtcatcttg ctgtttctag tgatgttaat 
gacggtaaag tcagcagcct tccttatttc 
agacaaatgg caaggtgtca gcataccctg 
ttggttcccg agcaccacaa acaccctctc 
ctcatttcag tgggctgttg gcaggaacaa 
agtgcctgac acacaccatt ctcttgaggc 
Ctcttgggga gcagtggccc acacctgtaa 
ggtcacccga ggtcaggagt tcaagaccag 
ctaaaaatac aaaaattagc tgggcgtgcc 
aacggaatt 

<210> 470 

<211> 2426 

<212> DNA 

<213> Homo sapiens 



tgggccagaa cactccttag gaaaaacagt 1020 
tctttgaaca aaatgagtaa tgttattcta 1080 
gaactaaata tcaaaaatga gtgtggctgg 1140 
ccgtagagat cagatattac aacagctttg 1200 
gttatgaacg cacagtttag gcagcagggc 1260 
ctcctcccca gcccggctgc cccatgccat 1320 
Ctgtgaagcc atcaagactt tctcgtctgt 1380 
actccattcc aaatctgtaa tcccgttcaa 1440 
gcccatcctt taaggaacac atcaattcat 1500 
caggcacagg gcgaggctca tcgatgaccc 1560 
tctctgcgct tccttttgtg cttcctgtgt 1620 
caaaaacacg ccaccactta gacattatat 1680 
tatctccatt tcagcagatg tgtggcctca 1740 
tcacctggaa atacacacga ccatccgagg 1800 
aacttgagtt gagagctaca cacaatatta 18S0 
tgtttcctca ctgggcacag aattttaata 1920 
atgaagcaat ctacataaag tcactagtgc 1980 
cccctccaga gatcccacag gtcatatgac 204 0 
tcccagcacc ttgggaggct gaggcaggtg 2100 
cctggccaat atggtgaaac cccatctcta 2160 
ggtgcatgcc tgtaatccca gccccaacac 2220 

2229 



<400> 470 

gtaaactctt tattgccagg agtgaaccct 
tcaattaact acaaggacaa acacatctca 
caaaatccta aagcgcactc accatgaaat 
gcatgaatcc tgtgaaaagc ttgttggata 
tatataagat actacgaggt tccctgcctt 
ccataaacat tccctctgtg gctcttgcat 
aatcacactt ttagtattcg ctgcctcatg 
tgcatgaagt aagatagtca acccattcaa 
aggaagagct tctcaggcag aaggaataat 
tcagatcctg tttaggtgca tgggaggggt 
tggggagagg ccgtggctgc atacagcctc 
tggaaaaaaa atcaaacaaa ggggagggat 
caaaatatgt aattaaattc ccatagctgc 
aaaaagttaa tcccgtgata ttaatggaac 
aagtgggaaa tgaatttcag tatgggcaaa 
cactccgtaa tgatcatgct gtgtgccagt 
tucccagcct gttcacagat cccctgggcc 
catattaggc agcaacacga agggtccttg 
agaaaggcca cagtacagat cCgggaacta 
ggagaatgtt gggcccagaa ggaaccgtag 
gggtcagaaa tatgaaatga tttggttatg 
cctgaccctc tgccccgcgg tcatctcctc 
attccatttt gtttgttgca tgtcttgtga 
ctcattggca atgcccactt tgtgacttca 
atccacaaca ggatctgcct tcccgcccac 
atgtccttcc ctcacaagcg ggaccaggca 



aaagtggctc acaagagtgc cctattCctt 60 
aagttgagat aagtgaccag tatgatttgc 120 
ggataaaggt tacctttggg gatttgcact 180 
ttgtgataga gatagagaaa tgaagtatat 240 
tgcttcacat cccaggctta caaacgtgcc 300 
ttcatatact tatctaaact cttataatca 360 
tgatgatgaa tctcatacgt gtcccttctt 420 
aactttacat cattctagat ttaagagaca 430 
gtatgcctga catgttcaag gaatcacaag 54 0 
tgatggcgat gacagataag gctggaggga 600 
agtacaaggc taagcatttt aactttatac 660 
aaaggactta gtcatctttg cactggaaaa 720 
atgtaacatt gaattctccc aggttaaaaa 780 
gacattttga ggtcttgaga atgggcacaa 84 0 
gacactgagg atgatgttga ttagataatt 900 
aagcataacc ctggaaagat cttgagatgc 960 
agaacactcc ttaggaaaaa cagtcagcta 1020 
aacaaaatga gtaatgttat tctacagtgt 1080 
aatattaaaa acgagcgtgg ctggatatat 1140 
agatcagata ttacaacagc tctgttttga 1200 
aacgcacagt ttaggcagca gggccagaat 1260 
cccagcctgg ctgcctcatg tcatcacagt 1320 
agccatcaag attttctcgt ctgttttcct 1380 
tttcaaatct gtaatcccgt tcaaataaat 1440 
cctttaagga acacatcaat tcattttcta 1500 
cagggcgagg ctcatcgatg acccaagatg 1560 
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gcggccgggc atctccccca gggarctctg 
atacttaaag gggctggaaa tgtgcaaaaa 
cctgctgtct ctagtgatgt taattatctc 
aaagtcagca gcctttccca tctctcacct 
atggcaaggt gtcagcatac cctgaacttg 
tccgagcacc acaaacaccc tctctgtttc 
tcagtgggct gttggcagga acaaatgaag 
tgacacacdc cattctcttg aggtcccctc 
gggagcagtg gctcacaccc gtaatcccag 
ctgaggtcag gagttcaaga ccagcccggc 
atacaaaaat tagctgggcg tgctggtgca 
aggcaggaga attgctggaa cacgggaggc 
tgcactcgaa cctgggcgac agagtggaac 
ggcatagtca gatacaacgt gggtgggarg 
gggtgacggr tttgcccaac acaatg 

<210> 471 
<211> 812 
<212> DNA 

•<213> Homo sapiens 



tgcttccttt tgtgcttcct gtgtgcgtgg 1620 
cacgccacca cttagacatc atattgtcat 1680 
catttcagca gatgtgtggc ctcagatggt 1740 
ggaaatacac acgaccattt gaggagacaa 1800 
agttgagagc tacacacaac attattggtt 1860 
ttcactgggc acagaatctc aatacttact 1920 
caatctacat aaagtcacta gtgcagtgcc 1980 
tagagatccc acaggtcata tgacttcttg 2040 
cactttggga ggctgaggca ggtgggccac 2100 
caatatggtg aaaccccatc tctactaaaa 2160 
tgcctgtaat cccagctact tgggaggctg 2220 
ggaggttgca gtgagctgta attgtgccat 2280 
tccgtttcca aaaaacaaac aaacaaaaaa 2340 
tgcaaataga agcaggatat aaagggcatg 2400 

2426 



<400> 471 

gaacaaaatg agtaatgcta ttccacagtg 
aaacaccaaa aatgagtgtg gctggatata 
gagatcagat actacaacag cttcgtcttg 
gaacgcacag tttaggcagc agggccagaa 
ccccagctcg gctgcctcat gtcatcacag 
aagccatcaa gattttcccg tccgtttccc 
atttcaaatc tgtaatcccg ttcaaataaa 
tcccccaagg aacacatcaa tccattttct 
acagggcgag gctcatcgat gacccaagat 
gtgcttccct ttgtgcttcc tgtgcgtgtg 
acacgccacc acttagacat tacattgtca 
ccatcccagc agatgcgtgg ccccagacgg 
tctgtatcac caggtccttc ccaccatgca 
cacaaatccc ccctctgttt ttctgatgcc 

<210> 472 

<211> 515 

<212> DNA 

<213> Homo sapiens 



Cagaaaggcc acagtacaga tccgggaact 60 
tggagaatgt tgggcccaga aggaaccgca 12 0 
agggctagaa atatgaaatg atttggtcat 180 
tcccgaccct ctgccccgtg gttatcCcct 24 0 
tatcccattt cgttcgctgc atgcctcgtg 300 
tctcattggt aatgctcacc ttgtgacttc 360 
tatccacaac aggatctgtt ctcctgccca 420 
aatgtccttc cctcacaagc gggaccaggc 480 
ggcggccggg catttctccc agggatctct 54 0 
gatacttaaa ggggccggaa atgtgcaaaa 600 
tcttgctgtt tctagtgatg rtaattatct 660 
taaagtcagc agccctcctt atttctcacc 720 
gatcttcctg gtctccctcg gccgcagcca 780 
as 812 



<220> 

<221> inisc_f eature 
<222> (1) . . . (515) 
<223> n = A,T,C or G 



<400> 472 

acggagactt attttccgat attgtctgca 

cttatgacct tcctaccacg cttattaata 

gttccagaat tattggtcct tgcagcccgg 

caatcaggac attgaacctg gacaagagag 

agtagaagcc gattgccagg aaatggatct 

ctctgacgta aaagagaaga ctccacctaa 

agatgggcag ccataagcta aaaagaagac 



tatgtatgtt tttaagagtc tggaaatagc 60 
aataatacag cccagagaag atgaaaatgg 120 
tgaatctcag caagaggaac caccaactga 180 
agaaggaaca cctccgatcg aagaacgcaa 24 0 
ggaaaagact cggagtgagc gcggagatgg 300 
tcccaagcat gctaagacta aagaagcagg 360 
aagctgaagc tacacacacg gctgatgcca 420 



f 
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cattgaaaat gtgactgaaa atttgaaaac tctcccaata aagcttgagt tttctctgaa 480 
gaaaaaaaaa naaaaaaaaa aaanaaaaan aaaaa 



